





B"\ | Wé&éti 





Price of this issue 


U.S. A.: 80 cents 
British Isles : 58 
Switzerland: Fr. 2.80 
Netherlands: fi. 2.80 


Denmark : d. Kr. 5.— 
Germany : OM 3.— 
France : Fr. 250 
Maly : Lire 410 


VOLUME VIII 





REVIEW OF WORLD AVIATION 


IN THIS ISSUE 


TURBOPROPS 


INTE RAVIA 





1953 


FIAT G 46 


primary and basic trainer 


FIAT G 49 


basic trainer 


FIAT G59 


advanced trainer 


FIAT G 80 


turbojet trainer 


AVIATION 


Four Fiat trainers which fill all 


present requirements for graded 


and complete training of pilots for 


Besides this range of trainers Fiat also 













makes the Fiat-Vampire (de Havilland 
licence), the Fiat-Ghost turbojet (de 


Havilland licence). - 


high-speed aircraft. 





FIAT 


Lingotto Section (engines), Via Nizza 250 





Aeritalia Section (aircraft), Corso Francia 366 


T U R I N (Italy) 





a ee ee 





INTE RAVIA 
Review o We Aurion 


Volume VIII No 2 1953 
Editor: 2. E. Heiman 
Executive Editors: P. A. Blackburn, E. Herzfeld, H. Rieck 
Associate Editors: A. de Rham (on sick leave), J. M. Stroud, J. Jenni, 
\. Baur, A. Arbex, Ginés de Bracamonte 
Art Editor: H. W. Mahrer 
Cireulation: E. S. Annaheim 
Contents 
TURBOPROPS 
Subject : Turboprop Aircraft 67 
Turbine-Powered Commercial Aircraft LOUIS BREGUET, PARIS 68 
Civil and Military Propeller Turbines—A Review 72 
Will the Propeller Turbine Oust the Piston Engine ? 76 
A. BALTENSWEILER, ZURICH 
The Bristol ‘‘Britannia’’ 78 
Airline Ops with Turboprops E.L. KILLIP, LONDON 84 
Assembling a Turboprop Giant 84 
Propellers for Gas Turbines 86 
What the Passenger Doesn’t See 87 
Dressing a Fighter for Travel 89 
Little-Known Aircraft of World War Il 91 
German Aviation Awaits Treaty Ratification 92 
Aviation Securities on the New York Stock Market 93 
Press Mosaic 96 
What’s in the Air? 97 
TURBOPROPS 
The French Civil Aircraft Programme 99 
America and the Turboprop 101 
Handley Page H.P. 80 be 


Book Reviews 


Front Cover: 


Two of the four ‘‘Proteus"’ propeller-turbines 
of the Bristol ‘‘Britannia’’ long-range airliner. 





Appears Monthly in Four Editions : English, French, Spanish and German. 

Advertising Department, Publishing and Editorial Offices, Subscription Department: 
Interavia 8S. A., 6, Corraterie, Geneva. Telephone; 5 42 34 (five lines). Cables and Tele- 
grams : Interavia-Geneva. 

Annual Subscriptions: Switzerland, Sw. frs. 28.00; U.S.A. and Canada, U.S. $7.00; 
Great Britain, £2 6s Od; France, Fr. frs. 2,400; Belgium, Belg. frs. 360.00; Holland, 
Fl, 28,00 Germany, DM 28.00; Sweden, Kr. 35.00; Norway, Kr. 50.00; Spain, 
Ptas 275.00; Austria, 6.8. 170; Brazil, 230 Cr$; Uruguay, 23 pesos. All other countries: 
Sw. frs. 28.00. 


Agents and Distributing Offices : 


INTERAVIA AUSTRIA: 
INTERAVIA BELGIUM: 
INTERAVIA BRAZIL: 


Morawa & Co., Wollzeile 11, Vienna I. 

Office de Publicité, 16, Rue Marcq, Brussels. 

R. F. Besnard, 91 av. Almirante Barroso, S. 417-419, 
Rio de Janeiro. 

131, rua Marconi 5° And., Sao Paulo. 

Wm. Dawson Subscription Service Ltd., 587 Mount 
Pleasant Road, Toronto 12, Ontario. 

Dansk Centralagentur, Stormgade 20, Copenhagen. 
Akateeminen Kirjakauppa, Keskuskatu 2, Helsinki - 
Rautatiekirjakauppa Oy, Kéydenpunojank 2, Helsinki. 
144, Champs-Elysées, Paris VIIle. 
Interavia GmbH., Tieckstr. 5, 
Subscriptions and single copies: 
Ausland-Zeitungshandel W.E. Saarbach, Gereon- 
strasse 25-29, Cologne 1. Postal Cheque Account 
Cologne 25823. 

Interavia (United Kingdom) Ltd., 2-5, Old Bond 
Street, London, W. 1. 

Rotterdamsche Couranten-Import en Kioskenonder- 
neming v/h van Ditmar, Postbus 262, Rotterdam. 
Basil Clancy, Esq., Cooleevin, Foxrock, Co. Dublin. 
Kultura, Akademia-utca, 10, Budapest, V. 

F. Pinczower P.O.B. 6008, Tel-Aviv. 

30 Via San Marino, Rome. 

Narvesens Kioskkompani A.S., Box 125, Oslo. 

P. O. Box 6073, Johannesburg. 

Litavia, Maestro Victoria 8, Madrid. 

Postbox 29, Linképing. 

AS Besnard, Edificio Artigas, Rincén 487, Monte- 
video. 

385 Fifth Avenue, Room 1408, New York 16, N. Y. 
Subscriptions also from the International News Co., 
131 Varick Street, New York, N. Y. 


INTERAVIA CANADA: 


INTERAVIA DENMARK : 
INTERAVIA FINLAND: 


INTERAVIA FRANCE: 


INTERAVIA GERMANY: Cologne-Ehrenfeld, 


INTERAVIA GREAT BRITAIN: 
INTERAVIA HOLLAND: 


INTERAVIA IRELAND: 
INTERAVIA HUNGARY: 
INTERAVIA ISRAEL: 
INTERAVIA ITALY: 
INTERAVIA NORWAY : 
INTERAVIA SOUTH AFRICA: 
INTERAVIA SPAIN: 
INTERAVIA SWEDEN : 
INTERAVIA URUGUAY: 


INTERAVIA U.S.A. : 


— 


Copyright 1953 by Interavia S. A., Geneva, Switzerland 
Printed in Switzerland 


Imprimeries Populaires, Geneva — Héliographia S. A., Lausanne 
Imprimerie de ‘‘La Tribune de Genéve’’, Geneva 








To and from 


ROME 


m 


Egypt 
Eritrea 
Somaliland 
Libya 
Greece 
Lebanon 
Portugal 
Venezuela 
Portugal 
Brazil 
Argentina 


ALITALIA 


ALUWTAILIA 's four-engined “SUPERMASTERS” offer an 
unsurpassable free bar and restaurant service with first-class Italian 
Free air mail — All the comfort of your 





cooking and vintage wines. 


own home. 
Once you have MITA IMA *™ Sil a, AlN TAMA 


All information from your 
travel agency, ™ 


AA tT A IL WA 


agency or head office 


20, Via Bissolati 


ROME 














THE MOST 
UP-TO-DATE 
OF TRAINERS 


nea 
155 


- . 





= 


MORANE-SAULNIER 






















nited. Aizgram 


UNITED AIRCRAFT EXPORT CORPORATION 











LELOMR e E  R 





Despite widespread reports to the contrary, the United States still maintains the 

military and transport air supremacy it has enjoyed since World War II, according 

to Frederick B. Rentschler, chairman of the United Aircraft Corporation and recog- 
nized authority on world aviation. 


American developments of the past five years, particularly in jet-turbines, in- 
dicate "we are in no danger of relinquishing that supremacy," Mr.Rentschler told a 
recent press conference. "And," he added, "We have the powerplants on hand to 


prove it." 





In respect to commercial jet-powered transports, 
Mr. Rentschler said there has been "endless propaganda’ 
on jet transport advancement "that makes us look as 
though we -are now in second spot." Some of these 
stories imply that American piston-engine planes soon 
will be swept off the world's airways. "It is our i 
considered judgment," he said, "that efficient heavy i 
jet transports, which will meet the requirements of 
American domestic and overseas routes, will not be 
available except as prototypes before 1956." After 
that, development of production models will take most of another five-year period 


ending in 1961. 


Mr. Rentschler said studies indicate that the powerplant needed for the jet 
transport of the future is an engine of at least 10,000 pounds thrust, with a fuel 
economy "far superior" to any now in operational use. He added that Pratt & 
Whitney has an engine, designated the J-57, in that 10,000-pound thrust class. 


Igor I. Sikorsky, Engineering Manager of the United Aircraft Corporation's division 
which bears his name, recently received the National Defense Transportation Asso- 
ciation's 1951 award as the person contributing most to the field of defense 
transportation during the past year. 


The award, a giant silver bowl, was presented to Mr. Sikorsky by Thomas K. 
Finletter, Secretary of the Air Force. The Secretary dubbed him "Mr. Helicopter" 
and said, "He, himself, is a milestone in the history of aviation." 


Ke aia cen ge ig 2 * * ” % — P . _— 

siti at ae eee ane : gt tS «1: i 2: PEE: RPE OD, Oa ee MO Ba 
| / ‘ ‘ > 4 ‘ : ee sd 

RD TO COOL NAVY'S. ot FiGh : 

woe "> gy angen: Pas I eT ae eee ree v2 tbe ponte a pe ee st Bat so. f 

es fe, Peo oes 3 Le ? ¢ ti Be al SE I, ; 


5 ae PTR Boe iG a be 2 





Hamilton Standard Division's air cycle refrigeration equipment has been selected 
for use in the U.S. Navy's bat-wing Douglas F4D. Individual units are required 
to cool the plane's cockpit and electronics compartment. 








acl 


Substantial orders have been received for the 14.7 pound unit, which despite its 
small size and weight will change the cockpit air 260 times in an hour, and do a 
cooling job at a rate equal to that required to 
manufacture 2 tons of ice per day. When in maxi- 
mum operation the unit bleeds air at 600 degrees 
Fahrenheit from the F4D's jet engine, passes it 
through a heat exchanger and a tiny turbine, and 
delivers it at 20 degrees --within a split second. 





Hamilton Standard refrigeration or air conditioning units are now specified for 
eight U.S. Air Force and Navy aircraft. 
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A new liquid-fuel starter for turbine engines will be placed into production by 
Hamilton Standard Division this year. The starter utilizes a mono-propellant -- a 
fuel which burns and produces energy without air. 





The Division will manufacture the starter under a recent licensee agreement with 
Plessey Company, Ltd.; of Ilford, Essex, England. Already intensive refinement and 
development work has begun at the Division's new Windsor Locks plant to adapt the 
Plessey design to American requirements. 






Pilots of the U.S. Marine Corps are now flying Chance 
Vought Aircraft's new AU-l Corsair in combat in Korea. 
The new AU-l is an attack version of the famed F4U Corsair 
of World War II. It is heavily armored and heavily armed, 
specifically designed to meet the close support problems 
encountered in Korea's hill-and-valley terrain. 





At the beginning of the Korean conflict, earlier versions of the Corsair began 
blasting the way for United Nations' ground forces. When it became evident that a 
more powerful aircraft was needed to meet tough ground support problems, the Navy 
Bureau of Aeronautics decided to save time and money by converting the Corsair in- 
to an attack airplane. The result is the AU-l, able to force the fight under any 


circumstance. 






Los Angeles Airways, Inc., the world's pioneer operator of helicopters in airmail 
flying, marked its fifth anniversary recently at ceremonies dedicating Los Angeles' 
first official heliport, atop the Post Office Terminal 

Annex Building. 


During the first five years of operation the com- 
pany's helicopters made 21,127 landings and handled 
more than 15,000,000 pounds of mail to and from the 
post office roof. This focal point, now a modernized 
and fully equipped heliport, is the key link in a four- 
route traffic pattern covering 356 air miles. Sikorsky 
S-55s and S-5ls are used, and original S-5ls are still 
flying regularly and dependably. 





Virtually all of the mileage was flown by Sikorsky 
S-5ls, first put in service Oct. 1, 1947. S-55s recently were added to mail routes. 
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If you are in the aviation industry, in any capacity whatever, 
Bendix is an important factor in your life and your livelihood. 





Look at the record. More planes fly more miles with Bendix 
radio equipment than any other make. Bendix ignition 
systems are virtually standard for the industry. Bendix has 
successfully solved fuel metering problems for every type of 
plane. Bendix is a foremost force in the development of equip- 
ment for automatic flight and all-weather landing. 


And these are only the highlights of Bendix activities in 
aviation. Actually, no other single organization builds so 
many products essential to the safety and efficiency of 
modern planes. No other concentrates such a wide range 
of skills and talents on this industry’s problems. As a result, 
none has a finer record of achievement in this ultra-progressive 


field. 


Condi” 


The qualities which have won Bendix developments such Al RCRAFT 
broad acceptance in the exacting aviation industry are eae A MAGNETOS 
inherent in all of the more than 300 products which Bendix 
builds for industries of every kind. Some 4000 engineers and 
14 research centers are constantly adding new devices to 
this list. Whatever you build, buy or sell, your own best 
interests suggest that you ought to know more about Bendix. 
Send for your copy of “This Is Bendix-International,” 
without obligation, to: 





Bendix International AIRCRAFT 


PACIFIC 






DIVISION OF BENDIX AVIATION CORPORATION 
72 FIFTH AVENUE ° NEW YORK 11, N. Y., U.S.A. 
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Geneva international airport occupies a key position in relation to the winter sports centres in Valais 
and Savoy. By flying to Geneva you save time and prolong your winter holiday. Special direct services to 


the French centres. 








Stretch forming of double 
contour, high strength aluminum 
alloy sheets on Hufford press 
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Finer tolerances . . . more complex forming 


Vignettes of methods . . . precision machining: these are factors 


confronting aircraft manufacturers today. 


Canadair’s advanced equipment...efficient production methods 


...and skilled labour force combine to master these challenges. 


Count on Canadair .. . where the 


combination of fine equipment and skilled people “puts 


lasting quality into the planes she builds.” 
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With each succeeding year 
Air France is consolidating 
its position on the world 
market through its cons- 
tantly expanding route net- 
work, its high standard 
of maintenance, the comfort 
and service it offers passen- 
gers. 





The opening of several new routes brought the Air France network up to 
235,000 kilometres. 5 
APRIL: Opening of the Paris-Mexico City service. 
NOVEMBER: Mulhouse- Marseilles-Algiers service. 
Paris-Tokyo service by Constellation in a flying time of 
37 hrs. 30 mins. 
DECEMBER: Installation of sky lounge chairs on one of the Paris- 
Casablanca services. 
New luxury service to Dakar. 


JANUARY 1953: Opening of Paris-Caracas-Bogota service. 
Air France is doing its utmost to bring the aircraft within the reach of all : 
— ‘‘ tourist class’ has been introduced on some routes. 

— major reductions have been agreed to on others. 


A FEW EXAMPLES: 


SECOND CLASS: Paris-Algiers return... .. . . . 30,150 frs 
Paris-Casablanca return... .. . 43,290 frs 
NIGHT RATE: Paris-Londonreturn ........ 9,560 frs 


To fly to Rome you pay only 26,950 frs. 
(return valid 8 days). 

To go to America costs only 158,550 frs. 
(return, tourist class). 





Air France has a powerful organization to serve you. 
Why not make it your first choice among airlines ? 


AIR FRANCE 


ALL TRAVEL AGENCIES AND AIR FRANCE, 119, CH.-ELYSEES, BAL. 70-50 - 2, RUE SCRIBE, OPE. 41-00 - 30, R. du Fg. POISSONNIERE, TAI. 46-00 
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Range 1550 miles 
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What took days and weeks to 
deliver only a few short years 
ago, can now be achieved in 
hours. From point of dispatch 
to any spot... anywhere... 
as fast as a plane can fly... 
cargoes are delivered on time 
and on target ... whether it’s 
ammunition and supplies to the 
Korean front lines or to other 
areas either inaccessible or too 
far to reach rapidly by other 
modes of transportation. Man’s 
ingenuity has developed the 
plane and the parachute to a 
new high importance in both 
peace and war. 


Pioneer salutes the aircraft 
industry, the armed forces and 
the parachute engineers and 
research men... whose com- 
bined experience and devotion 
to duty has made this great 
progress possible. Pioneer is 
proud of the part this company 
has played these in tremen- 
dously important projects. 











co Pe ens 


Re UBM aS Tet SS eh pty is 


See 














eT aainrceal sO aes Bea 

















) theory the gas turbine driving an airscrew should have marked the 
transition from the reciprocating engine to the pure jet. Since 1905 
work has been conducted with gas turbine shaft combinations, first for 
the generation of electric power and subsequently also for marine use. 
Development work on aviation applications of this principle was in 
progress during the last war at Junkers, BMW and Heinkel, as well as 
at Rolls-Royce. 

However, this apparent logic was proved wrong by actual events. 
It was found that the development of practicable aircraft propeller 
turbines encountered much greater difficulties than that of the pure jet. 
Reduction of the high turbine speed (6,500 to 15,000 revolutions per 
minute) requires complex planetary gears; airscrew pitch control 
mechanisms must be extremely sensitive and rapid. 

The year 1953 will now bring us to a turning point. British European 
Airways and Air France plan to introduce Vickers “Viscount” turboprop 
airliners on their medium-stage routes before the year is out. The fact 
that two major operators are prepared to take the plunge gives food for 
thought. Besides these commercial transports a number of American 
and British military turboprop aircraft, chiefly naval types, are already 
in service. Finally, an order issued on December zgth, 1952, by Britain’s 
Minister of Supply, Duncan Sandys, is instructive : in order to boost 
British aeronautical exports, which at present run to about £ 46,000,000 
($125,000,000) per annum, “super-priority’”’ has been given to the 
production of three turbine-powered aircraft : the de Havilland “Comet” 
jet, the Vickers “‘Viscount”’ and Bristol “Britannia” propeller turbine 
types. “‘Super-priority”’ means that these civil types will enjoy the same 
preferential treatment in the supply of materials, labour and manu- 
facturing facilities as certain vital combat aircraft. Two of the three 
models are turboprop aircraft. The British aircraft industry thus professes 
its faith in the immediate practical value of turboprop power in aircraft. 

What about the Americans? They, too, believe in the potentialities of the 
turboprop—but not just yet. For the Allison Division of General Motors 
Corp. the Consolidated Vultee Aircraft Corp. equipped a “Convair- 
Liner” transport aircraft with Allison turboprop engines a few years 
ago. The machine, named “Turbo Liner,” flew all right, but quite 
obviously it was not regarded as ready for commercial operation. At 
about the same time several other major American aircraft manufac- 
turers—including Lockheed and Douglas—had been convinced of the 
immediate prospects of turboprop propulsion. And in more than one 
quarter the mistaken opinion had prevailed that, provided the airframe 
was strong enough, piston-engined airliners could easily be converted 
to turboprop power. 

This is a rough outline of the situation. While the British are betting 
on the turboprop, the Americans are now hesitant. The cause of these 
hesitations is disclosed in an interview which William Littlewood, 
Vice-President (Engineering) of American Airlines, gave to “American 
Aviation” magazine after the traditional “Wright Brothers Lecture” in 
Washington on December 17th, 1952. ‘I am convinced that in shorter 
tanges (the turboprop) is the logical eventual answer... In the very 
long ranges... the turboprop again becomes the more appealing 
type... Between those two limits... the turbojet will do a very 
economical and efficient high-performance job... I doubt whether 
any conventional aircraft will ever be converted to turboprop or jet 
operation on a sound basis... Eventually there will be a market for a 
(replacement) for the Convair 240 and 340 and the Martin 404, probably 
of the turboprop type...” 

Now Littlewood is not in favour of a hasty adoption of pure-jet and 
turboprop-powered aircraft. He feels, for example, that kerosene gas 
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turbine engine fuel in the presence of hot engine parts is not particularly 
safer than gasoline. The most delicate element of jet and turboprop 
engines, the turbine operating under enormous mechanical and thermal 
loads, can represent a hazard in commercial operation. Even though 
turbine wheel failure might occur only every 200,000 hours, the event 
would be catastrophic. Probably this is one of the considerations which 
induces American designers to mount the jet engines of their large 
aircraft (bombers) in under-wing pods, whereas British constructors 
bury them in the wing and rely on the quality of the engines and their 
maintenance. In the case of multi-engined turboprop aircraft, on the 
other hand, there is no alternative to the buried installation. However, 
as far as commercial transport operations are involved, the two major 
preoccupations of the American expert are these : first, both types of 
turbine engine still have a very high fuel consumption, and Littlewood 
quite rightly refuses to lower present fuel reserve standards ; second, 
the great operating altitudes imposed by fuel economy requirements 
make him uneasy, and he feels that the whole structure of the fuselage, 
including windows and doors, and their sealing and retention, should 
be guaranteed against pressure failure. ‘We would not fly an airplane 
in which we thought there could be a spar failure under any normal 
loading or minor incident...” 

These are some of the problems involved. The reader will note that 
the British have boldly adopted the turbine engine in both its versions— 
straight jet and turboprop—for military as well as commercial purposes. 
He will also see that while America’s engineers have faith in the prospects 
of the turboprop, they agree with the airline operators, refuse to adopt 
what they consider to be premature solutions, and prefer to wait. 

Described by well-known experts, all this forms the main subject 
of this issue. British, American and French writers have contributed 
their opinions. In order to obtain a neutral point of view, the Editors 
also asked the Chief Engineer of Swissair for his opinion, since he does 
not have to defend the cause of any national aircraft industry. Finally, 
there is a tabulation of the turboprop aircraft and turboprop engines 
in existence today. 

The subject is topical—and delicate. The Editors do not feel qualified 
to express a verdict on the one-hundred-percent positive attitude of the 
British experts or certain hesitations still expressed by American and 
French aviation circles. On the other hand, they could not overlook 
the fact that a prominent engineer and airline operator, who himself 
plans to introduce turboprop transports in 1953, still seriously ponders 
the question. “‘...In principle,” he wrote,* “the propeller turbine 
today offers undoubted theoretical interest. Nevertheless, we consider 
it as unlikely that this type of power plant will assert itself, owing to its 
great mechanical complexity. The propellers absorbing today’s great 
engine powers have already become a nightmare for the operators... 
No high-power propeller turbines have yet reached the same advanced 
stage as reciprocating engines or straight jets, and it would cost consider- 
able sums of money to bring them up to this pitch...” 

Obviously the British are prepared to invest these considerable sums 
in the development of propeller turbines and turboprop aircraft. And 
it seems that the Americans are waiting to see the results of the invest- 
ment. We have arrived at a turning point. Things will begin to change 
in 1953, and from 1958 onwards—when the piston-engine is in the 
process of being finally superseded by the turbine—one will have to 
decide whether and to what extent the turboprop will be adopted as a 
prime mover. EB.EB.H. 


* «The Future of Civil Air Transport,” by Henri Ziegler, Director-General of Air 
France, Interavia Review No. 1, 1953, p. 13. 
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Turbine-Powered Commercial Aircratt 


Louis Bréguet, founder of the Société des Ateliers d’ Aviation 
Louis Bréguet, is one of the very earliest pioneers of aeronautical 
science and construction. Ele was the inventor and builder of the 
first “Gyroplane’’ to leave the ground under its own power, in 190, 
and built one of the first biplanes with pusher propellers, in 1909. 
Since then he has brought out an uninterrupted procession of well- 
known designs. For many years Louis Bréguet has been studying 
the problem of economy in air transport and has made public the 
results of his very extensive theoretical work on the subject in a 


BY LOUIS BREGUET 


series of lectures and communications to the French Academy of 
Sciences. This systematic study has culminated in the design of the 
Bréguet “Deux Ponts,”’ /ype 76, a 52-ton four-engined aircraft 
of high economic efficiency. 

New problems have now come to the fore with the advent of 
modern turbine engines, but Louis Bréguet, drawing on his expe- 
rience as a designing engineer and former chairman of an air trans- 
port company, is continuing his studies of the economy of air 


transport. 








i is today generally accepted that turbines 
are destined to replace piston engines, even the 
compound type, i.e. those with exhaust- 
driven turbines delivering additional power to 
the crankshaft. Gas turbines driving pro- 
pellers, generally known as propeller turbines, or 
turboprops, have already achieved consumptions 
comparable to the best piston engines, for 
speeds of the order of 400 m.p.h. and altitudes 
of 26,000 to 32,000 ft. (less than .440 lbs/eshp, 
or .60 lbs/Ib t). It has been announced that in 





Sketches of the turbojet and propeller turbine versions 
of the Bréguet 97 «‘Fulgur”’ project. This machine has a 
gross weight of 108,000 lbs. and a payload of 33,000 lbs. 
(100 passengers and freight). These weights correspond 
to those used as a basis for comparison in this article. 
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the near future, with compression ratios of 
10, consumption will fall to .375 lbs/eshp or 
.50 lbs/Ib t per hour. 

The dead weight of these turbo-prop groups, for 
the same thrust at a cruising speed of 400 
m.p.h., és /ittle more than half that of the best 
piston engines at present in use ; they are smaller 
in bulk and above all do not need cooling, 
which means a saving of all the power absorbed 
by the cooling drag in piston engines. 

If these turbines are simplified in the 
extreme by eliminating all other wheels but 
turbine and compressor, and consequently 
doing away with the propeller, i.e. if they 
merely use the exhaust reaction to provide 
propulsion, they are known as ¢urbojets (turbo- 
réacteurs in French). The saving in dead weight 
per pound thrust in cruising flight is consider- 
able, but on the other hand specific con- 
sumption is much higher (diagram 1). 

Propeller turbines have not yet reached a 
stage of development comparable to that of 
turbojets, but British designers such as Bristol, 
Armstrong-Siddeley, Napier and Rolls-Royce 
are working on them, as well as Pratt & 
Whitney (T-34) and Allison (T-38) in the USA 
and Rateau with the “Berry’’ and SNECMA 
with its TB.1000 in France. 

Meanwhile some interesting results are 
being obtained from the use of pure turbojets, 
such as those of the de Havilland “Comet,” 
which have already been described in detail. 

The airlines, whose main concerns are 
justifiably to increase safety and reduce upkeep 
costs, are greatly attracted to the use of pure 
turbojets, which have been developed to a 
high stage in the various military aircraft types 


using them. 
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Propeller turbines, which are more compli- 
cated, have not yet been accorded as much 
attention. Hence, airline operators are at 
present showing an interest in pure turbojet 
aircraft in spite of their high fuel consumption 
and relatively high costs per passenger-mile, 
as they believe that these extra costs can be 
compensated by the aircraft’s higher speeds. 

In diagram 1, it is assumed that speeds up 
to 400 km/hr (250 m.p.h.) are used near the 
ground, and 500 km/hr (310 m.p.h.) is reached 
at an altitude of 5000 m. (16,500 ft.), this 
being the average operating altitude of present- 
day commercial aircraft ; speeds of about 600 
km/hr (375 m.p.h.) are then assumed to be 
attained at a little over 8000 m (26,250 ft.), of 
yoo km/hr (435 m.p.h.) at 10,050 m (33,000 
ft.) and of 800 km/hr (500 m.p.h.) at rather 
more than 12,000 m (39,000 ft.). 

I do not think that turbo-prop-powered air- 
craft need fly at 500 m.p.h., as the most profit- 
able level speeds for these engines are between 
380 and 430 m.p.h. Consumption, in propeller 
turbines, decreases with speed, whereas in 
turbojets it remains constant between 280 and 
450 m.p.h. The problem of propellers at very 
high speeds becomes a difficult one, since the 
blade tips reach or even exceed the speed of 
sound, 

For commercial aircraft, the block speed 
(i.e. speed between airports) is what counts. 
Whether the aircraft is fitted with pure turbo- 
jets or with propeller turbines, the time 
consumed by take-off, climb, descent, landing 
and stacking is the same. The time saved 
between airport and airport by an aircraft 
flying level at 39,000 ft. and 500 m.p.h. com- 
pared with one flying at only 430. m.p.h. and 
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Diagram 1: Comparison of turbojets and propeller turbines. Turbo-réac- Diagram 2; Payload and cost, as a function of stage length. O Propeller turbine air- 
teurs actuels = Present turbojets; Turbo-réacteur futur = Future turbojet; craft, large fuselage ; + Propeller turbine aircraft, medium fuselage ; O Turbojet aircraft, 


Turbo-propulseurs actuels - 
Future propeller turbine ; 
turbojet propeller turbine ; 


sumption ; Altitude (m) ; Vitesse Speed (km/h). 


32,800 ft. would not be very great and in any 
case would be much less than the ratio 8 : 7. 

In fact, the saving in time would be exactly 
six minutes over a distance of 1000 km (620 
miles), or about sixteen minutes over 2000 km 
(1240 miles) ; neither of these are differences 
which would justify any change in timetables. 
Consequently the number of stages flown a 
year would be the same. 

Moreover, thanks to the smaller quantity of 
fuel it would need to carry, particularly over 
long stages, a turbo-prop-powered aircraft 
would be able to accommodate a much larger 
number of passengers in adequate comfort and 
at considerably lower fares. 

A calculation of block speeds, payloads, 
fuel load and cost per tonne-kilometre, for 
stages of 1000, 2000 and 3000 km (620, 1240 
and 1860 miles), should prove interesting (see 
diagram 2). 

For this comparison I have taken aircraft 
with the same wing area, the same fuselage and 
the same gross weight (about 50 tonnes = 


110,000 lbs.), one fitted with propeller turbines 
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Present propeller turbines ; 
Rapport turbo-réacteur/turbo-propulseur - 
Consommation spécifique (kg/kgp.h) 


yards ). 


Turbo-propulseur futur 
Ratio 
Specific con- 


giving it a cruising speed of 7oo km/hr (435 
m.p.h.) at 10,000 m (32,800 ft.) and the other 
with turbojets giving it a speed of 800 to 810 
km/hr (500 to 506 m.p.h.) at 12,000 m (39,000 
ft.). It is found that these two aircraft, when 
used on medium stages, must have fuselages 
which can carry a payload of 15 tonnes (33,000 
lbs.) in passengers and/or freight. Thus the 
volume of the fuselage must be at least double 
that of the de Havilland “Comet,”’ which is 
designed for a payload of only 6 to 7 tonnes 
(13,300 to 15,400 lbs.). 

Take-off weight of the turbojet aircraft will 
be 50 tonnes (110,000 lbs.); its jets will give it 
a maximum static thrust of about 27% of 50 
tonnes and they will themselves weigh 6000 kg 
(13,300 lbs.); length of runway required at 
standard atmosphere will be 1300 m (1640 
If this same machine is fitted with 
propeller turbines weighing 7500 kg (16,500 
Ibs.) it can without difficulty be overloaded by 
several thousand pounds, thanks to the ample 
traction provided by its propellers during 
take-off (40% of gross weight), but I shall 
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large fuselage ; A Turbojet aircraft, medium fuselage ; 
Prix de revient de la tonne kilométrique 


Charge marchande 
Cost per tonne-km ; Etape 


Payload ; 
Stage length (km). 


assume only a modest extra load giving a 
gross weight of 51 tonnes (112,500 Ibs.). 

The weight equipped of the turbojet air- 
craft will be 27,500 kg (60,600 lbs.), ie. 3 
tonnes (66,000 Ibs.) higher than that of the 
“Comet.” It would appear to be difficult to 
obtain a lower weight with a fuselage more 
than twice as big and commercial accommo- 
The air- 


craft is, in fact, designed for 115 passengers in 


dation correspondingly doubled. 


the coach version and 80 in the first class 
version. 

The same aircraft fitted with propeller 
turbines will have a weight equipped more 
than 1500 kg (3300 lbs.) higher, ie. of 29 
tonnes (64,000 Ibs.) because the propeller 
turbines and their propellers have a greater 
dead weight than the turbojets. 

Table 1 gives variations in weight of fuel, 
payload, cost per stage and cost per tonne-km 
as a function of the stage length. The quantity 
of fuel to be carried is calculated with due 
allowance for all present statutory reserves for 


detours, waiting (stacking), head winds, land- 
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ing manoeuvres, etc. The figures taken for the 
turbojets are 16% more favourable than those 
for the “Comet 2” (Rolls-Royce “Avon 
2 R A3s”). 
payload of 15 tonnes (33,000 lbs.), the “medium 
fuselage’s” dimensions limit the maximum 
payload to 11,000 kg (24,250 lbs.). The weight 
equipped of the jet aircraft with “medium 


The “large fuselage” gives a 


fuselage” would be lower, i.e. 26.5 tonnes 
(58,400 lbs.). Costs have been calculated by 
the rules followed by the French technical 


services. ‘ 
Table | 
Turbo-prop Turbojet aircraft 
aircraft Large Medium 
Large fuselage * fuselage * fuselage * 
Take-off weight 51,000 kg 50,000 kg _ 
(112,450 Ibs) (110,000 Ibs) 
Engine weight 7,500 kg 6,000 kg — 
(16,500 Ibs) (13,000 Ibs) 
Weight equipped 29,000 kg 27,500 kg 26,500 kg 
(64,000 Ibs) (60,600 Ibs) (58,500 Ibs) 
Take-off thrust 20,000 kg 13,500 kg 13,500 kg 
(44,000 Ibs) (30,000 Ibs) (30,000 Ibs) 
1000-km (620-mile) stage 
Weight of fuel 4,900 kg! 8,300 kg — 
(11,000 Ibs) (18,300 Ibs) 
Payload 15,000 kg 23 14,200 kg 11,000 kg 
(33,000 Ibs) (31,300 lbs) (24,250 Ibs) 
Cost of stage 407,000 ffr. 460,000 ffr. 460,000 ffr. 
Cost per tonne-km 27.10 ffr. 32.40 ffr. 41.60 ffr. 
2000-km (1240-mile) stage 
Weight of fuel 6,700 kg 11,800 kg == 
(14,800 Ibs) (26,000 Ibs) 
Payload 15,000 kg 23 10,700 kg 11,000 kg 
(33,000 Ibs) (23,600 lbs) (24,250 Ibs) 
Cost of stage 725,000 ffr. 756,000 ffr. 756,000 ffr. 
Cost per tonne-km 24.10 ffr. 35.30 ffr. 34.20 ffr. 
3000-km (1860-mile) stage 
Weight of fuel 9,200 kg 15,000 kg -- 
(20,300 Ibs) (33,000 Ibs) 
Payload 12,800 kg 7,000 kg 8,000 kg 
(28,200 Ibs) (15,400 Ibs) (17,600 Ibs) 
Cost of stage 942,000 ffr. 970,000 ffr. 970,000 ffr. 
Cost per tonne-km 24.50 ffr. 46.10 ffr. 40 ffr. 
4000-km (2480-mile) stage 
Payload 11,000 kg 4 _— 4,400 kg5 
(24,250 Ibs) (9,700 Ibs) 
Cost of stage 1,300,000 ffr. _ 1,316,000 ffr. 
Cost per tonne-km 29.60 ffr. —_— 75 ffr. 


* | have used the term “large fuselage” for one equipped to 
carry 15 tonnes (33,000 Ibs) payload, ‘“‘medium fuselage’’ for a 
payload of 11 tonnes (24,200 lbs) and “small fuselage” for a 
payload of only 6 to 7 tonnes (13,200 to 15,400 Ibs). 


1 Which gives a gross weight of 49,000 kg (108,000 lbs). 

2 Load limited by space available. 

3 Exactly 15,300 kg (33,700 Ibs). 

4 The aircraft will have a medium fuselage. 

5 For a stage length of 4,000 km it is possible to use an even 
smaller fuselage, about the size of the “‘Comet.”” In this case weight 
equipped will be 25.5 tonnes (56,000 Ibs) and payload increased 
by 1000 kg (2,200 Ibs) to 5,400 kg (11,900 Ibs). 

































The de Havilland “Comet” four-jet airliner has a fully loaded weight of 120,000 Ibs. ; it can carry a maximum 
payload of 14,000 lbs. and its range is 2,500 miles at a speed of 500 m.p.h. and an altitude of 40,000 ft. 


Table 1 shows that for a stage length of 
1000 km (620 miles) the cost per tonne-km of 
the turbo-prop aircraft is 5.30 francs lower 
than that of the turbojet aircraft. This is not a 
very great saving, and the use of turbojet air- 
craft can thus be justified by the passenger- 
appeal of flying without propellers. 

On the 2000-km (1240-mile) stage the cost 


per tonne-km for the turbo-prop is only 68% 


as high as for the turbojet aircraft. 

For stages of 3000 km (1860 miles) the 
ratio of costs per tonne-km is 53: 100 or 
61 : 100 in favour of the turbo-prop aircraft. 
It is true that in this case the turbojet aircraft 
will not need a large fuselage, since it cannot 
carry more than 7ooo kg (15,400 Ibs.) of 
payload ; with a medium fuselage it would 
have a weight equipped of only 26.5 tonnes 
(58,400 lbs.) instead of 27.5 (60,600 lbs.), and 
payload would thus be 8000 kg (17,600 lbs.). 
Real costs would be slightly lower—as the 
smaller fuselage would cost rather less—so 
that the cost per tonne-km would come out 
to only 4o francs for 3000 km (1860 miles), 
and 34.20 francs for 2000 km (1240 miles) but 
to 41.60 francs for 1000 km (620 miles). The 
difference between this and the cost per tonne- 
km in the turbo-prop aircraft is still consider- 
able, however. 

Consequently it would appear, as has 


The Bréguet 76 “Deux Ponts”’ illustrates the type of airframe envisaged by Louis Bréguet. 


















already been pointed out by some experts 
though ignored by many others, that use of 
turbojet aircraft is justified only for distances 
of 750 to 1500 km (465 to 930 miles), and 
only on condition that the aircraft are designed 
with fuselages capable of carrying about 30% 
of their gross take-off weight, i.e. relatively 
“fat’’ fuselages. On the other hand, for stages 
of z000 km (1240 miles) and over, turbo- 
prop-powered aircraft are superior (diagram 2 
és particularly eloquent on this subject ). 

The propeller-turbine therefore is not an 
interim solution, as many have apparently 
thought. On the contrary, it is an evolution 
or development of the turbojet, and _ this 
development, like all engineering advances, 
will take several years to perfect. 

I should add that progress made in turbo- 
jets through their use in military aircraft also 
benefits propeller turbines. This is particularly 
true of improvements to the compressor, 
(whose efficiency will soon reach 90% and 
whose compression ratio will exceed 10), and 
to the combustion chambers (to permit of 
higher temperatures). It also applies to pro- 
blems of the metallurgy of the special steels 
used for the blades and turbines, and of cooling 
these blades. 

The additional turbine wheels in turbo- 
props are less subject to fatigue than the 
turbine wheels driving the compressor, since 
they work in gases which are already expanded, 
and at lower temperatures. 

As for the problem of driving the propul- 
sive element by means of a reduction gear, 
experts agree that this presents no serious 
difficulty. 

When the propulsive element is a propeller, 
of the type hitherto used with piston engines, 
i.e. with a relatively large diameter and variable 
pitch, the problem of adapting it to the 
turbine should not be more difficult than that 
of fitting a propeller to a piston engine. How- 
ever the problems of regulation are more 
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tricky with turbines, as the risk of over- 
speeding is greater. 

The propulsive element need not be a 
propeller such as those we know at present. 
It might for example be of smaller diameter 
and rotate inside a tube. This question is being 
It has 
certain advantages at very high speeds, but 


studied by a number of designers. 


efficiency is sacrificed at low speeds, specific 
consumption at 700 to 800 km/hr (435 to 500 
m.p-h.) being roughly midway between that 
of turbojets and of standard propeller turbines. 


By-pass engines 


These are special forms of turbojets in 
which an additional fan is fitted in front of the 
normal compressor to create a secondary air 
flow. 

It can well be imagined that the elimination 
of large propellers may attract operators, 
despite the fact that these propellers have now 
reached a high degree of development and 
offer considerable advantages, such as high 
thrust during take-off and braking on landing 
by reversal of pitch. 

It is likely that the propeller turbine of the 
future will tend towards a ducted fan or by- 
pass design, with the propeller fitted inside a 
tube of relatively small diameter. The tube 
could also serve as a thermo-propulsive duct 
during take-off, thus, thanks to the reheat, 
giving high thrusts, in the neighbourhood of 
those delivered by large propellers, but with 
consumption temporarily roughly doubled. 

I even believe that this type of turbine will also 
be used in tomorrow’s military aircraft, not only 
in bombers but also in attack aircraft and 


fighters. With these turbines it would be 


1Cf. “INTERAVIA, Review of World Aviation,” 
No. 6/1952, p. 315. French name : turbine a double-flux. 


easier than with turbojets to cross the sonic 
barrier and reach speeds of 1500 to 2000 
km/hr (930 to 1240 m.p.h.), by reheating the 
by-pass stream and thus obtaining a super- 
charged athodyd or ramjet which need only be 
adapted for supersonic speeds. 

These compound turbine engines with 
ducted fans will be unquestionably superior 
to present-day turbojets in both the supersonic 
and the subsonic ranges, and in both thrust 


and specific consumption. 
* 


I would like to add a few words on the 
subject of the speeds of tomorrow’s turbine- 
powered commercial aircraft. I have often 
heard talk of possible speeds of 560 m.p.h. or 
even higher. Personally I do not think it is 
reasonable to try and reach such speeds, in 
view of the fatigue to which aircraft are 
subjected as soon as they exceed speeds 
corresponding to the critical Mach number. 
In France designers are rightly instructed to 
design commercial aircraft to fly normally at 
“to points”’ below the critical Mach number. 
It is possible today to design satisfactory 
commercial aircraft with a relative wing 
thickness of 13% at the root and 10% at the 
tip, and with a critical Mach number of 0.85. 
This means flying at a Mach number of 0.75, 
i.e. at a speed of 500 m.p.h. at an altitude of 
39,400 ft. This is the speed I have allowed for 
in my projects. 

If a cruising speed of 560 m.p.h. is to be 
obtained, the critical Mach number must be 
0.94. This means 40° swept wings, medium 
aspect ratios and hence an increase in the dead 
weight of the wing unit and a reduction in the 
lift/drag ratio in flight, with an increase in 
specific consumption, with bigger and conse- 


quently heavier engines. 


The Vickers “Viscount 700” airliner, with four propeller turbines, has a gross weight of 52,500 Ibs. and a payload 


° ~ 
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of rather over 12,000 lbs. Range 830 miles at 310 m.p.h. 
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All in all, aircraft capable of flying at a level 
speed of 560 m.p.h. at altitude will be more 
costly to operate than aircraft flying at only 
soo m.p.h. It would therefore be worth 
insisting on these higher speeds only if they 
were necessary to enable an airline to compete 
with other operators, and provided extra fares 
were charged. 

* 

I should also like to explain why many 
people have regarded the propeller turbine as 
having already been superseded by turbojets, 
whereas in actual practice they are, as I have 
shown, an advance on the latter. 

The reason is that the first propeller turbines 
were thought of as a replacement for piston 
engines. At that time speeds of the order of 
300 m.p.h. at 16,000 to 19,000 ft. seemed like 
brilliant performances. It is for this reason that 
the Vickers “‘Viscount,”? which is fitted with 
Rolls-Royce propeller turbines, was designed 
only for speeds of 375 m.p.h. at 23,000 ft., and 
the “Apollo,” with Armstrong-Siddeley tur- 
bines, for similar speeds. 

Propeller turbines have therefore been 
regarded as bringing no real improvement in 
aircraft performance, but simply an advance in 
the power plant. 

Today, because of the /ow dead weight of pro- 
peller turbines, the relative power can be 
almost doubled without the weight of the 
power plant becoming excessive or exceeding, 
for example, 15 to 16 % of the gross weight of 
the aircraft. It can be forecast, as we have 
seen, that these aircraft of tomorrow will have 


speeds in the region of 435 m.p.h. at 33,000 ft. 


Tonnage of commercial aircraft 


In order to obtain a reduction in the cost 
per ton-mile of freight and per passenger-mile, 
fuselages of both medium and long-range air- 
craft (2000 miles) must be large, especially if 
passenger comfort (which is definitely inade- 
quate in present-day coach aircraft) is to be 
improved. These are the considerations 
which must determine the tonnages to be 
envisaged. 

I think that tomorrow’s normal propeller 
turbine aircraft will have to weigh 150,000 lbs. 
or more. It should therefore preferably be a 
double-decker, so as to provide sufficient floor 
space for all the chairs and the freight. On 
stages of 930 to 1240 miles it could carry up to 
44,000 Ibs. payload, at a speed of over 400 
m.p.h. between 30,500 and 32,800 ft. 
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Civil and Military Propeller Turbines 


A Review 


a pros and cons of propeller turbines, their teething troubles and 
future prospects are discussed in detail elsewhere in this issue. The 
present review is therefore restricted to a consideration of what is 
already in existence. 

The review begins with a long list of the propeller turbine engines 
known today and a section drawing of the 4,100 h.p. Bristol “Proteus 
705.”” These are intended to give the reader an idea of the most important 
characteristics and performances of these new-type thermal engines, 
which are undoubtedly among the most complicated of “engineering 
marvels”’ that have ever been built. 

If there are a number of yawning gaps in the details of the more 
recent models, this is because of the stringent security measures imposed 
by the leading air powers. Technical progress is still harnessed primarily 
to armament requirements. 
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Of the seventeen engines in the table only eight can be regarded as 
sufficiently advanced for operational use. They have fuel consumptions 
of from .603 to .805 lb. per h.p. her hour, values which come close to 
those of piston engines. 

The engines which have been tried out for a longer period have had 
some eighteen aircraft, military and civil, developed around them. 
These are shown in our photographs. Half a dozen of these models 
are in production. 

The others are either pure experimental types—such as the Handley 
Page “Hermes 5,’” Armstrong-Whitworth “Apollo,” Boulton Paul 
“Balliol T.Mk.1” and Avro “Athena T.Mk.1’’—or interim develop- 
ments towards future models. The latter include the Convair XP5Y-1 
patrol flying boat, a predecessor to the R3Y-1 long-range flying boat 
transport, which has been ordered in quantity by the U.S. Navy. 
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Continued on page 76 
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Section drawing of the Bristol “Proteus 705” propeller turbine of approx. 4,100 eshp. 


1. Airserew oil-transfer muffler ; 2. Torquemeter sump ; 
3. Fuel pump ; 4. Centrifugal breather outlet ; 5. Mount- 
ing ring; 6. Compressor diffusor ; 7. Burner; 8. Flame 
tube ; 9. Combustion chamber (8 in total); 10. Compressor- 


(2 stages) ; 


drive toothed coupling; 11. Turbine entry nozzle ; 12. 
Compressor turbine (2 stages); 13. 
14. Exhaust duct ; 
bracket ; 16. Main air intake ; 17. Airscrew-drive toothed 
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coupling ; 18. Entry guide vanes ; 19. Axial compressor 
(12 stages) ; 20. Interconnector ; 21. Blow-off valve ; 22. 
Intermediate transmission shaft ; 23. Centrifygal com- 
pressor (final stage) ; 24. Accessory-drive coupling ; 25. 
Planed reduction gear ; 26. Airscrew shaft. 


Airscrew turbine 
15. Turbine support 
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Boeing T-50-BO-2 (USA) Radial 23.2 
210 224 37,700 175 | 187] 36,000} 1-stage 2 2-stage | 0.116 —- x 39.9 | 200 
+35 +30 3.0:1 23.0 
Armstrong-Siddeley 1320 1475 15,000 1050 | 1185] 14,500 Axial 0.097 | 3-bladed 
“Mamba ASM.3” (GB) +405 +355 10-stage 6 2-stage or or 29.0 | 87.3 | 770 
5.35 : 1 0.114 | 4-bladed 
Rolls-Royce ‘Dart RDa.3” (GB) 1400 1515 14,000 1120 | 1215} 13,800 Radial 
(Series 505) +365 +295 2-stage 7 2-stage | 0.106 | 4-bladed | 38.5 | 94.7] 930 
Se 
De Havilland * (GB) — approx. — — — _ — — -- — — —|— 
2000 
SNECMA TB.1000A (F) 1735 1970 15,400 1430 | 1710} 14,000 Axial 
+770 +740 9-stage 6 2-stage | 0.109 | 3-bladed | 27.6 | 110 990 
45:1 
, 2640 2950 15,000 2100 | 2370} 14,500 Axial 2x3 52.8 
Armstrong-Siddeley ? , : 
a ‘ +810 +710 2x10 2x6 2x2 | 0.097 or x | 101.8 | 2100 
Double Mamba ASMD.1 (GB) 5.35: 1 2x 43.8 
Contra- 
rotating 
Napier “Eland NE” (GB) _ approx. — _ _ _ Axial 6 — — a 36 104.5 | 1575 
3000 ston 
Allison T-38-A-6 2800 3000 14,300 — — = Axial 3-bladed 
(Model 501-B2) (USA) +770 17-stage 8 4-stage | 0.08 or 20 149 1650 
6.3:1 4-bladed 
Bristol ‘Proteus BPt.3” ° 3320 3780 12,000 2920 | 3345) 11,700 | Axial+ 
(Series 700) (GB) +1200 +1100 Radial 8 4-stage | 0.09 | 4-bladed | 39.5 | 100.5 | 2650 
12+1 
Armstrong-Siddeley 3670 4120 8,000 2900 | 3300; 7,800 Axial 2x4 
“Python ASP.3” (GB) +1180 +1050 14-stage 11 2-stage | 0.135 | Contra- | 54.5 | 122.8 | 3450 
5.35: 1 rotating 
Allison T-56 “ (USA) 3800 — _ —_ aie _— a int i ase on ini a ane 
‘ 5100 5525 14,300 — _ ~ Axial 2x3 45 
Allison T-40-A-6 : 
‘ +830 2x19 2x8 2x4 — or x | 185 2575 
Contra- 
rotating 
Pratt & Whitney 5300 5700 _ om — _ Axial 3-bladed 
T-34-P-2 (PT-2) (USA) +1040 13-stage | Annular | 3-stage | 0.091 or 30 155 2550 
a 4-bladed 
Bristol “Coupled Proteus BPt.2” 6400 7020 10,000 aa — -— Axial 
(Series 610) (GB) +1600 a 2x4 80.4 
Radial 2x8 2x3 | 0.084 | Contra- x | 167.3 | 7180 
2x12 rotating | 38.5 
+ 
2x1 
7000 8190 6,000 6000 | 7020; 5,800 Axial 2x3 
Shvetsov M-028 (USSR) +3085 +2645 12-stage Annular | 4-stage — or 48 | 233.8 | 6610 
7.0:1 2x4 
Contra- 
rotating 
Pratt & Whitney approx. — _ — — _ _ _ a — — = a — 
T-52 § (USA) 8500 
Wright T-49 5 (USA) | 10,000+ — _ — — _ — -- — — _ —|— 
1. Under duvelopenaas. 4. Development of the Allison T-38. 
2. “Double Mamba ASMD.3” version delivers 2920 shp -++ 535 Ibs., or 3125 eshp. 5. High power propeller turbine ; under development. 
3. To be increased to 4100 eshp. 
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Commercial 


Turboprops | 


BRISTOL 175 “BRITANNIA” (in quantity production): Long range commercial 
aircraft for 50 to 104 passengers with four Bristol “Proteus 705°’ engines of 3,780 eshp 
each (to be increased later to 4,100 eshp).—Span 140 ft.; wing area 2,055 sq.ft. ; gross 
weight 140,000 lb. ; max. payload 25,000 Ib. ; mean cruising speed 360 m.p.h.; max. 


still air range 5,600 miles. 


HANDLEY-PAGE “HERMES 5” (two prototypes built): Medium to long range 
airliner for 40 to 74 passengers with four Bristol ‘Theseus 502” engines of 2,820 eshp 
each.—Span 113 ft.; wing area 1,408 sq.ft.; gross weight approx. 86,000 Ib.; mean 
cruising speed 350 m.p.h.; mean range 2,500 miles. 


Experimental 


VICKERS-ARMSTRONGS “VISCOUNT 701” (in quantity production) : Medium 
stage airliner for 40 to 53 passengers with four Rolls-Royce “Dart 505s” of 1,515 eshp 
each.—Span 94 ft.; wing area 963 sq.ft.; gross weight 56,000 lb.; max. payload 
13,100 lb. ; cruising speed 336 m.p.h. ; max. range 2,080 miles, 





ARMSTRONG-WHITWORTH A.W.55 “APOLLO” (prototype): Medium range 
commercial aircraft for 26 to 41 passengers with four Armstrong-Siddeley ‘‘Mambas”’ 
of 1,475 eshp each.—Span 92 ft. ; wing area 986 sq.ft. ; gross weight 45,000 lb. ; normal 
payload 7,500 lb.; max. cruising speed 310 m.p.h.; max. still air range 1,350 miles. 


HANDLEY-PAGE (READING) “MARATHON 2” (prototype): Feeder liner for FOKKER F.27 “FRIENDSHIP” (prototypes under construction) : Feeder liner for 


18 to 22 passengers with two Armstrong-Siddeley ‘““Mambas’’ of 1,150 eshp each..- 
Span 65 ft.; wing area 498 sq.ft.; gross weight 18,000 lb.; max. payload 3,920 lb. ; 
mean cruising speed 250 m.p.h. ; range 500 to 800 miles. 


CONVAIR “TURBO-LINER” (prototype): Experimental aircraft ; first commercial 
type in America to be fitted with propeller turbines; two Allison T-38-A-4s of 
2,750 eshp each.—Span 91 ft. 9 ins.; wing area 817 sq.ft.; gross weight 41,790 lb. ; 
cruising speed approx. 310 m.p.h. 


INTERZSCUAVIA 


28 passengers (or freight version, the “Freightship’’) with two Rolls-Royce “Dart 
RDa.3” of 1,515 eshp each (parallel version with 1,475 h.p. Wright “Cyclone 9” piston 
engines).—Span 95 ft. ; wing area 754 sq.ft. ; gross weight 31,950 Ib. ; payload 7,850 lb. ; 
cruising speed 246 m.p.h. ; max. range approx. 810 miles, 


ee ae 
= 21804 -2 a 
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CESSNA XL-19B (experimental model): Joint development by Cessna, Boeing, 
U.S. Army and U.S. Air Force to try out propeller turbines in light aircraft. Derived 
from the Cessna L-19A “Bird Dog” liaison aircraft.—Boeing 502-8 propeller’ turbine 
of 224 eshp.—Span 36 ft. ; wing area 174 sq.ft. 
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Military 








BOULTON-PAUL P.108 “BALLIOL T.Mk.1” (prototype): Three-seater trainer 
with Armstrong-Siddeley ““Mamba”’ of approx. 1,100 eshp.—Span 39 ft. 4 in. ; wing 
area 250 sq.ft. ; gross weight 7,845 lb. ; max. speed 305 m.p.h.; endurance 24% hours.— 
Production version of the “Balliol” (T.Mk.2 and T.Mk.21) with 1,280 h.p. Rolls-Royce 
“Merlin 35”’ piston engine, 


AVRO “ATHENA T.Mk.1” (prototype): Two-seater trainer with Armstrong- 
Siddeley ‘‘Mamba”’ of approx. 1,100 eshp.—Span 40 ft. ;"wing area 270 sq.ft.; gross 
weight 7,190 lb. ; max. speed 285 m.p.h.—Production version (T.Mk.2) with 1,280 h.p, 
Rolls-Royce ‘Merlin 35” piston engine, 





BREGUET 960 “VULTUR” (prototypes): Two-seater carrier-based low-level attack 
aircraft with mixed propulsion: Armstrong-Siddeley ““Mamba 3” 
Hispano ‘‘Nene”’ turbojet of 5,000+ Ib. thrust.—Span 54 ft. 8 in. ; 
gross weight approx. 22,000 lb. ; max. speed approx. 560 m.p.h, 


of 1,475 eshp plus 
wing area 463 sq.ft. ; 





BLACKBURN & GENERAL AIRCRAFT Y.B.1 (prototype): Three-seater carrier- 
based anti-submarine aircraft with Armstrong-Siddeley ‘Double Mamba”’ of 2,950 eshp. 
Span 44 ft. 2 in.; max. speed approx. 350 m.p.h. 


WESTLAND “WYVERN T.F.4” (in quantity production) : 


based naval fighter with Armstrong-Siddeley «‘Python 3” of 4,120 eshp. 


Single-seater carrier- 
Span 44 ft. ; 


wing area 355 sq.ft. 





FAIREY 17 “GANNET A.S.Mk.1” (in quantity production): Three-seater carrier- 
based anti-submarine aircraft with Armstrong-Siddeley ‘Double Mamba”’ of 2,950 eshp. 
Span 54 ft. 4 in.; wing area approx. 430 sq.ft.; gross weight approx. 20,000+- Ib. ; 
max. speed 400+ m.p.h. ; normal range approx. 1,000 miles. 





DOUGLAS A2D-1 “SKYSHARK” (in quantity production) : Single-seater carrier- 
based naval attack aircraft with Allison T-40-A-2 of 5,500+ eshp.—Span 50 ft. ; wing 
area approx. 400 sq.ft. ; gross weight 23,500+- lb.; max. speed 525+ m.p.h.; range 
approx. 1,000+ miles. 
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NORTH AMERICAN A2j-1 “SAVAGE” (in quantity production) : Carrier-based 


three-seater combat aircraft with two Allison T-40-A-6 engines of 5,500+ eshp 


each.—Span approx. 71 ft.; gross weight 52,000+- lb.; max. speed 400+ m.p.h. ; 
range approx. 2,000 miles. 
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CONVAIR XPSY-1 (prototype): Originally developed as long-range naval recon- 
naissance aircraft for a crew of 11 (two prototypes). The R3Y-1 version, which is in 
quantity production, is to be used as troop transport. Power plant: four Allison 
T-40-A-4 of 5,500+ eshp each.—Span 146 ft. ; gross weight approx. 140,000 Ib. ; max. 
speed 390 m.p.h. ; normal range 3,000 miles. 


In some cases the available documentation was too scanty to enable 
additional types to be included. For example, Lockheed is building a 
four-engined propeller turbine transport, the C-130A, no details of which 
have yet been published—apart from the indication that it is a high- 
wing monoplane with four Allison engines of a new model. The U.S. 
Navy has also ordered from Lockheed ‘wo propeller-turbine versions of 
the “Super Constellation,’’ to be designated R7V-z. 

Finally, it is already common knowledge that the leading American 
aircraft firms have plans for propeller turbine versions of practically all 


Flying 


# 





SAUNDERS-ROE SR/45 “PRINCESS”: Ten-engined long-range flying-boat for 
military or civil use (up to 105 passengers) with four Bristol ‘Coupled Proteus’’ and 
two Bristol ‘‘Proteus”’ with a total power of 37,800 eshp. Prototype undergoing flight 
testing, two other flying boats almost completed.—Span 219 ft. 6 in. ; wing area 5,000 
sq.ft. ; gross weight 315,000 lb.; max. payload 40,000 lb. ; cruising speed approx. 
380 m.p.h. ; max. range 5,500 miles. 


their current models that are still fitted with piston or compound 
engines. Douglas for instance is canvassing for turbo-prop versions of 
the DC-6B and DC-7, Convair for its ““Turbo-Liner,”’ Martin for the 
“Airlift 4-0-4”’ (a military transport), Lockheed for the L-1249B civil 
“Super Constellation” (with four propeller turbines). However it is 
outside the scope of this review to describe types which will not be 
converted for some time and which are in any case already well known. 
We have therefore restricted ourselves to a list of the turbo-prop- 
powered aircraft that are in operation today, regardless of whether they 
are prototypes or production models. 


Will the Propeller Turbine Oust the Piston Engine ? 


BY A. BALTENSWEILER, CHIEF ENGINEER, SWISSAIR 


3 the last few years many airlines have 
been replacing their Douglas DC-3s by more 


versus block distance. 


Type A: two piston engines ; 


Fig. 1: Time saved compared with reference type A, compared with the vast experience piled up by 


46-00 wate piston-engined commercial types, and must 























powerful short and medium-stage aircraft, Type B: four piston engines; 40-65 seats. therefore be tried out very thoroughly. 
such as the Convair 240 or 340 and the Martin Type C: two propeller turbines ; 40-50 seats. Although on short and medium stages 
, Type D: four propeller turbines ; 40-54 seats. , 
2-0-2 or 4-0-4. These new, faster aircraft 50 (present European network) the propeller 
enable a greater traffic volume to be carried turbine has already made its appearance 
and operating costs per passenger-mile or ton- alongside the piston engine, it is still difficult 
mile to be reduced. Today’s piston-engined to judge what conditions will be on long 
airliner is a tested instrument, with which C stages. Here it will one day come to a battle 
airlines (as their recent business results show) _ 5, between compound engine, propeller turbine 
are able to stand up to sharp competition. § and turbojet. Meanwhile it may be taken as 
This is the present position. Why then is. certain that all Atlantic traffic will be carried 
there so much talk of propeller turbine air- 0 by conventional aircraft for the next five 
craft ? Obviously because the substantially = years. 
higher performance of gas turbines driving . a Pad What of short and medium stage trafic? If 
propellers promises not only notable increases = ws fr ‘ speed and payload are the only factors taken 
in speed but also a reduction in operating ae into consideration, it must be recognized that 
costs. And on this subject operators are always 4 the propeller turbine provides a considerable 
very ready to listen. On the other hand exist- increase in cruising speed ; compared with a 
ing propeller turbine aircraft have only a A piston engine of the same performance class, 
very short operating experience behind them, ° 500 1000 1s00 the propeller turbine has a frontal area 30 to 





Block distance (km) 
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40% smaller. As, in addition, there is no 
radiator drag, aerodynamic properties of these 
engines are favourable. Moreover, the re- 
commended cruising outputs for piston engines 
are only 65 % of the rated power, whereas for 
propeller turbines they are 80% to 90%. It 
is this that gives the propeller turbine aircraft 
the speed advantage (cf. Fig. 1) which may not 
be very impressive to the passenger in view 
of the time spent on ground formalities but 
which has an important effect on the economics 
of air services. 

Another point is that the structural weight 
of airliners is less when propeller turbines are 
fitted, which enables payload to be increased. 
The power loading of present-day propeller 
turbines is only about 70% of that of piston 
engines. On shorter stages, where the higher 
consumption of turboprop aircraft does not 
have an adverse effect on payload, the propeller 
turbine aircraft probably does not fall far 
behind the piston-engined airliner. It is only 
on long stages that the payload of turbine air- 
craft decreases more rapidly than that of piston- 
engined aircraft, because of their higher fuel 
consumption. 


This then is the weak spot in propeller turbines, 
their high fuel consumption. At present there is 
only one way—apart from the technical im- 
provements constantly being made—to reduce 
this consumption, namely by flying high. 
Whereas in piston engines consumption in- 
creases slightly with increasing altitude, in the 
propeller turbine it decreases rapidly. At an 
altitude of 25,000 ft. a propeller turbine aircraft 
burns only 30% more fuel than a piston- 
engined airliner. For example, specific con- 
sumptions will be as follows : 








Altitude Piston engine Propeller turbine 
m lbs|/HP/h lbs/H Pb 

° -48 . 86 
1500 -48 .81 
3000 49 77 
4500 5 74 
6000 .§2 P| 
7500 — 69 





These specific consumptions have been used 
to calculate total sour/y consumptions for two 
typical airliners. These are shown in the left- 
hand column in fig. 2. 

However, as the propeller turbine aircraft 
has a different type of speed characteristic, it 
is mote expedient to compare fuel consumptions 
per stage unit as a function of altitude (right- 
hand column in fig. 2). The advantage of high 
altitude flight by propeller turbine aircraft here 
becomes even clearer, though this advantage 
diminishes the shorter the stage length flown. 
Very short stages with climbing distances of 
100 to 110 miles are scarcely suitable for pro- 
peller turbine aircraft, but are a much more 
promising operational field for the commercial 
helicopters of the future. 


VOLUME VIII — No. 2, 1953 








a 


700 vA" 


Fig. 2: 





Comparison of fuel consumptions per hour of flight (left) and per stage unit (right) of commercial 


airliners with piston engines and propeller turbines as a function of cruising altitude. 
propeller turbine aircraft 
piston-engined aircraft 


The advantages of high-altitude flight may 
however be neutralized by high ambient tem- 
peratures. Apart from speed losses (roughly 
10% for every rise of 15° in temperature), 
there is also a noticeable increase in consump- 
tion. When propeller turbine aircraft are 
introduced on regular air services, operators 
will thus have to get used to the idea that not 
only wind conditions but also air temperatures 
are decisive operating values. 

Although every operator is primarily inter- 
ested in block speed and payload, maintenance 
costs of new aircraft types also play an impor- 


Fig. 3 : Number of passengers required to ensure the same 
operating profit for three of the aircraft types in fig. 1, 
versus block distance. The load factor of basic type A 
is taken as 70 % (with 43 seats). 
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tant part. But this is just the point on which 
experience is still lacking. On the one hand 
turbine aircraft suffer very little vibration, 
so that an increase in time between over- 
hauls and a reduction in fatigue effects can be 
expected, and airframe maintenance will take 
fewer hours than in the piston-engined aircraft. 
However considerable development work will 
probably be needed before the long running 
times of modern piston engines (1200 hours 
between overhauls) can be obtained. Today’s 
relatively short running times by propeller 
turbines (300 to 600 hours) thus mean that 
a larger number of spare engines must be 
kept in stock. 

Very little is yet known either on the ques- 
tion of wear and tear or of the parts needing 
replacement when the engine is overhauled, 
both points which may have an important 
effect one way or the other. Nevertheless the 
operating costs of propeller turbine aircraft 
can be estimated. Even using very conservative 
figures, it is found that propeller turbines have 
a clear advantage over their competitors, 
thanks to their high speeds (cf. fig. 3). 

In short it can be seen that propeller turbine 
aircraft promise to have considerable advan- 
tages which, when the times comes, will make 
them into valuable instruments for air trans- 
portation. Their present principal weakness, 
apart from their high consumption, is the 
absence of specific commercial operating expe- 
rience. As soon as this has been obtained the 
transport planner will be able to free himself 
from his store of past experience with piston 
engines. Only then can the propeller turbine 
finally replace the piston engine. 
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The Bristol “Britannia” 


The Bristol “Britannia” airliner prototype 
made its maiden flight on August 16, 1952, 
and was subsequently demonstrated at the 
SBAC Annual Flying Exhibition in September. 
It is the forerunner of the new fleet of 25 “Bri- 
tannias” which the British Overseas Airways 
Corporation have ordered, and which are 
scheduled to start in service on the Common- 
wealth trunk routes to South Africa and Aus- 
tralia in 1956. 

Although of conventional appearance, the 
“Britannia” has aroused much interest-because 
of its promise of unusual versatility and flexi- 
bility in operation, this quite apart from the 
well-known advantages of high cruising speed 
and improved passenger comfort provided by 
turbine-powered airliners. Compared with 
current commercial aircraft of over 100,000 lb. 
gross weight, the “Britannia” features low 
wing-loading, low runway loading, low take- 
off power loading and short take-off and 
landing runs. Added to these qualities are a 
higher volumetric payload, a longer range for 
a given block speed, and a maximum block 
speed over medium and long ranges exceeded 
today only by the turbojet airliner of smaller 
payload capacity. Furthermore, the present 


“Britannia” is likely to have as much future 
“stretch” as that achieved with post-war 
piston-engined airliners. 

Much of this gain in performance stems 
from the exceptionally low percentage struc- 
ture weight achieved. This has been made 
possible by Bristol’s intensive researches into 
structural materials and techniques which were 
carried out for the construction of the “Bra- 
bazon”’ experimental transport. 

In connection with this project, and with 
the Saunders-Roe “Princess” flying-boat, a 
great deal of test-bed and flight experience on 
various development models of the Bristol 
“Proteus” turboprop engine has resulted in a 
greatly improved, lighter, but more powerful, 
version for the “Britannia,” known as the 
“Proteus 705.” This type will be fitted in all 
production aircraft, although the first proto- 
type aircraft is being initially flown with the 
“Proteus 625” of lower power. 


Project history 


There had been a proposal for an airliner 
of about 100,000 lb. gross weight in the list 
of types recommended by the Brabazon Com- 


A full-scale non-flying partial prototype, 56 feet long, was built in sub-standard materials and used for installation 
and testing of fuel, hydraulic, electrical and other systems at a great saving in time. Here this so-called “functional 
mock-up”’ is tilted for fuel-flow tests. 
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The Bristol “Britannia” four-engined turboprop airliner 
prototype. It first flew on August 16th, 1952. Power 
plant of the production version will be four Bristol 
‘Proteus 705” propeller turbines of 4,100 e.b.h.p. each. 


mittee in 1944, but progress on this (Type ITI) 
was delayed ; in 1946, it was superseded by a 
new ‘Medium Range, Empire (MRE),”’ air- 
liner specification, for which Bristols were 
invited to tender. The Company’s design 
study, submitted in April 1947, was adjudged 
to be the best of the six tenders received, and 
described a 32-passenger low-wing monoplane 
of 102,000 lb. gross weight powered by four 
*‘Centaurus”’ piston engines. In the course of 
a series of investigations in close collaboration 
with BOAC, the design was developed to a 
gross weight of 119,000 lb. and the installation 
of “Proteus” engines was proposed. An agree- 
ment to purchase 25 aircraft of this type was 
signed by BOAC in July 1949, and subsequent 
refinement has resulted in considerable gains 
in payload, range and performance enabling 
the “Britannia” to be operated without re- 
striction from major airports at 140,000 Ib. 
gross weight. 

Such progress in the design stages is possible 
only when theoretical studies are backed by a 
comprehensive test programme. This has 
included the usual structural tests on a full- 
scale wing and a half-scale fuselage; pressure 
tests on a representative fuselage section ; 
wind-tunnel work to establish stability and 
control characteristics ; flight tests of a Bristol 
“Freighter” fitted with scale model servo- 
operated rudder and elevators; and the 
construction of a full-scale non-flying partial 
prototype. On the latter, which was made in 
sub-standard materials from the prototype 
drawings, much testing has been done on the 
fuel, hydraulic, electrical and other systems, 
yielding valuable results in time to prevent 
the emergence of snags in the prototype prior 
to its first flight, and saving an enormous 
amount of time in ground testing on the 


prototype. 


Structure 


The “Britannia’s”’ structure weight is 33,000 
Ib., or 23.6 per cent of the gross weight, an 
exceptionally low figure. This has been 
achieved partly by keeping to a simple geome- 
try and partly by the use of minimum gauges 
of high-strength light alloy, with local rein- 
forcement and double skin construction utilis- 
ing metal-to-metal bonding. 

Wing : The primary wing structure is a box 
spar uniformly tapered from centre line to tip, 
with vertical shear webs and closely pitched 
spanwise Z-section stringers. The skins and 
stringers share all the end loads, and the ribs 
ate widely spaced, leaving room for large 
flexible fuel cells. 

Thej}leading edge is made up of detachable 
sections and consists of a chordwise corrugated 
inner skin bonded to the smooth outer skin. 
This, in conjunction with a spanwise dia- 
phragm at 6 per cent chord, achieves the dual 
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purpose of a stiff but “ribless”’ construction, 
which also provides ducting for the hot air 
used for anti-icing. The trailing edge structure 
comprises truncated box-ribs carrying the 
flap tracks and aileron hinges, connected by 
skin panels. There are large inspection doors 
in the lower surface of the trailing edge 
structure to give access to the rear shear web, 
and in the inter nacelle and root sections of 
the leading edge to give access to the front 
spar. Detachable wing tips are provided. 

The electrically double-slotted flaps are in 
four sections, two between the fuselage and 
the inner nacelles, and two between the inner 
nacelles and the ailerons, passing across the 
outer nacelles: They move backwards and 
downwards on steel roller carriages mounted 
on curved tracks. 

Engine Nacelles: The nacelles of the “Bri- 
tannia’’ are of unusual structural form, in that 
they form integral parts of the wing. Built up 
with pairs of vertical webs above and below 
the spar box, they stabilise the skin and replace 
the usual internal ribs. At the same time, the 
two upper diaphragms form an enclosure for 
the jet-pipe, while the lower webs of the 
inboard nacelles carry the forward radius rods 
of the main undercarriage. The forward bulk- 
heads, of fire-resisting steel, carry the “Proteus” 
power plants on four attachment-points. 

Fuselage: The fuselage has a maximum 
diameter of 12 ft. and is of circular section 
throughout ; cylindrical over a length of about 
40 ft., it tapers to 10 ft. diameter at the forward 
hemispherical pressure bulkhead and to 8 ft. 
4 in. diameter at the aft (flat) pressure bulk- 
head. The skin is stiffened by longitudinal 
stringers and by circumferential frames at a 
general pitch of 20.5 inches. 

The cabin floor, which is approximately 
18 inches below the centreline of the fuselage, 
except for the pilots’ floor (raised approxi- 
mately 12 in.) and the rear 10 ft. of the cabin 
(12 in. lower to maintain adequate headroom), 
consists of a grid framework incorporating 
eight longitudinal members. These are the 
rails to which the ‘seats are attached. The 
freight floors are designed for a general loading 
of 75 lb./sq.ft. and the passenger floor for a 
loading of 33 lb./sq.ft. 

In the standard layout, there are 16 vertical 
elliptical windows on the starboard side and 
14 on the port side. Ten of the windows are 
mounted in larger frames to act as inward- 
opening escape hatches. Double Perspex is 
used for the windows, each panel being capable 
of taking the full differential pressure. The 
cavity between the two is vented through a 
silica-gel drying cell. 

The main passenger door and the crew door 
are on the port side. Access to the freight 
holds is through hatches on the starboard 
side. These open upwards and inwards, while 


The first production model under construction. The 
picture shows the fuselage floor grid with its eight longi- 
tudinal members and the added half-frames in the lower 
fuselage part. 
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the passenger and crew doors slide aside on 
rails after an inward opening movement. 

The rear pressure bulkhead is a flat, stiffened 
diaphragm, which also carries the attachment 
lugs for the fin front spar. The unpressurised 
section aft of the rear bulkhead is integral 
with the lower part of the fin, the tailplane 
being attached to the base of two master 
diaphragms. The tailplane and fin are similar 
in structure to the wing. 

The forward pressure bulkhead is a trun- 
cated hemispherical dome and embodies the 
frame members of the windscreen as an integral 
part of the structure. The horizontal dia- 
phragm which truncates the lower part of the 
hemisphere is stiffened by two shear webs 
running fore and aft. These form the side 
walls of the nose undercarriage well and 
support the pivot bearings of the leg assembly. 

The whole fuselage, including freight holds, 
is pressurised, Internal atmospheric conditions 
in the holds differ from those in the cabin only 
in the absence of humidity-conditioning. 


Undercarriage 


Of British Messier construction, the under- 
carriage consists of a twin-wheeled steerable 
nose unit and two four-wheel bogie main 
units. Each main oleo leg carries a bogie beam 
so pivoted that, before the undercarriage 
retracts, the bogie is rotated until it lies verti- 
cally alongside the oleo strut. 


The initial 
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swinging of the bogie is actuated by an inde- 
pendent jack in the bogie assembly ; a sequence 
valve prevents the main retraction movement 
until the bogie is locked in position. In the 
landing condition, the bogie is free to pivot 
through 15 degrees at low angular velocity, 
but a snubber prevents more rapid oscillations 
at high speeds. All four wheels of the main 
units have disc-type brakes. The bogie main 
undercarriage units give the “Britannia” a 
runway loading considerably lower than that 
attainable with twin-wheeled main units at the 
same gross weight. 


Flying controls 


After prolonged investigation into the most 
efficient form of primary flight-controls, it was 
decided that the greatest advantages attached 
to the use of servo tabs for the direct operation 
of all control surfaces. The pilots’ controls 
are connected to the tabs, and artificial “‘feel’’ 
is provided by torsion springs incorporated in 
the control transmission, the effect of the 
springs being magnified at high speed and 
reduced at low speed. 


Engines and propellers 


The “Britannia” is powered by four Bristol 
“Proteus 705” propeller turbines of 3,320 +4 
s.h.p. plus 1,200 lb. residual thrust each (cf. 
elsewhere in this issue.—Ed.—). 

The engines drive de Havilland hollow- 
steel paddle-type propellers of 16 ft. diameter, 
which provide reverse-thrust braking as well 
as normal constant-speed and feathering. Pitch- 
changing is carried out by hydraulic power, 
but all control is electrical. The system pro- 
vides for individual or collective r.p.m. 
adjustment, with a practical degree of synchro- 
nisation. To guard against any potentially 
dangerous effects as a result of possible hydrau- 
lic failure, the pitch is automatically locked, 
on any failure of oil supply, in the position 
last selected. Automatic preselection for 
feathering is provided. 


Fuel system 


All fuel tanks are of the crashproof, fireproof 
flexible cell type. The 18 cells in the mainplane 
provide a total fuel capacity of 6,800 Imperial 
gallons (8,200 U.S. gals. = 31,000 1). Fuel 


The fuselage nose section of the first production model. 
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Total Equivalent Horsepower and Specific Fuel Consump- 
tion 100% Max. Compressor R.P.M. 

ICAN Climate—Intake Efficiency 90%-—Propeller Effi- 
ciency 80%-—Effective Nozzle Area 250 Sq. Ins. 


from each set of nine cells port and starboard 
is gravity-fed to a collector box with a capacity 
of 11 gallons. Two electric pumps feed fuel 
to the power plants. An under-wing pressure 
refuelling point is provided in each outboard 
engine nacelle for the group of nine cells on 
that side. Gravity filling points are provided 
in the leading edge for use in emergency. 


Hydraulic and electrical services 


The hydraulic system, which is used to 
operate the undercarriage, wheel-brakes and 
control-lock, is supplied by four pumps de- 
signed to cut out at the system’s maximum 
operating pressure of 4,000 lb./sq. in. Pressure 
is intermediately maintained by hydraulic 
accumulators. A separate reservoir is provided 
for emergency undercarriage operation, pres- 
sure being derived from an electrically driven 
pump or a hand pump, independently of the 
main system. So far as possible, hydraulic pipe 
lines and components are kept outside the 
pressurised areas and, where lines do pass 
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through the fuselage areas, the unions are 
grouped- inside Perspex covers. 

Electrical power is furnished in three main 
supplies, one 200-volt AC, one 112 volts DC, 
and one 28 volts DC. Four alternators supply 
three-phase current at 200 volts directly for the 
heavier duties, such as tail unit and airscrew 
de-icing and the operation of air-conditioning 
fan motors. At the same time, AC at 100 volts 
is supplied to transformer rectifier units whose 
output feeds 112 volt and 28 volt bus bars. 
Engine starting, flap-motor operation, lighting 
and normal services are supplied by the 112 
volt DC system, in combination with a 15 amp. 
hr. battery group. The 28-volt supply serves 
radio, emergency lighting, instrument opera- 
tion and special equipment, and is supported 
by a separate bank of batteries mounted in the 
forward pressurised freight compartment. 


Pressurisation and air-conditioning 


The pressurisation and air-conditioning 
system in the “Britannia” is very compre- 
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hensive. It is designed to give maximum cabin 
pressure equivalent to 6,000 ft. at an outside 
altitude of 35,000 ft., and sea-level pressure 
can be maintained up to 21,000 ft. The maxi- 
mum working differential is 8.3 lb./sq. in. 
Pressure control is automatic and can be set 
before take-off to determine the height at 
which pressurising starts (usually 2,000 ft.) 
and to regulate changes in cabin pressure. 
Normal “cabin climb” is 100 ft./min., but 
any rate between that and 1,000 ft./min. can 
be obtained. Cabin temperature can be main- 
tained automatically at any selected figure be- 
tween 17 degrees and 24 degrees C for ambient 
temperature between —7 and + 27 degrees C. 


Ice protection 


Ice protection is provided by two separate 
systems, the first covering the mainplane and 
engines, and the second the leading edges of 
the tailplane and fin, the propellers and the 
pilots’ windscreen. The first is a hot-air 
system supplied from a heat-exchanger in each 
power plant, fed by gas tapped from between 
the turbine stages. The second is electrical. 

Air for wing heating is ram-fed through 
each of the four heat exchangers before passing 
into the leading edges, and is exhausted under 
the engine nacelles. A similar system is used 
for the engine intakes ; the first-row compres- 
sor stator blades are hollow and are heated by 
air tapped from a later compressor stage. 

Electrically heated mats protect the leading 
edge of the tailplane and fin and the elevator 
horn balances. Certain areas of these mats are 
heated continuously and others in cycles. The 
hollow-steel propeller blades and spinners are 
heated cyclically by internal elements, and the 
pilots’ windscreen panels are heated by an 
electrically conductive inner coating. Warning 
lights, operated by two ice detectors, are 
fitted. 


Principal Dimensions, 
Weights and Performance Data 


Span 140 fe. 

Length 114 fe. 

Height 36 ft. Bin. 

Track 31 ft. 

Wing Area (gross) 2,055 sq.ft. 

Max. gross weight 140,000 Ib. 

Max. landing weight 110,000 Ib. 

Max. payload 25,000 Ib. 

Passengers 50 to 104 
Typical loading cases: first class 50 passengers 


second class 61 passengers 
third class (coach) 83 passengers 
Wing loading (take-off) 68 Ib. per sq.ft. 
Power loading (take-off) 8.5 Ib. per E.B.H.P. 
Propeller diameter 16 fe. 
Equiv. Brake Horse Power 4,100 per engine 
(for take-off) 
Max. fuel supply 
Stage length with 
max. payload 
Economic cruise condition 
at mean weight 
Max. cruise speed at normal 
landing weight 
Max. range at max. payload 
with no reserves 


6,800 Imp. gals. 

3,000 statute miles at mean cruis- 
ing speed of 350 m.p.h. T.A.S. 

373 m.p.h. T.A.S. at 28,000 ft. 


400 m.p.h. T.A.S. at 26,000 ft. 


3,600 statute miles 


Emergency take-off distance at 4,450 ft. 
140,000 Ib. 1.S.A. sea level 

Take-off: to clear 50-ft. 3,700 fe. 
obstacle against 5 m.p.h. 
headwind at sea level 

Landing: over 50-ft. obstacle 2,800 fe. 


against 5 m.p.h. headwind 
at sea level 
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O, the 3rd August, 1950, British European Airways signed a contract 
with Vickers-Armstrongs, Ltd., for the delivery of 20 Vickers “Viscount 
V701” aircraft (BEA “Discovery” Class), powered by four Rolls- 
Royce “Dart” propeller turbines. This step was not taken without 
intensive prior study of the many operational problems involved. At 
the time of writing, BEA have accumulated over 2,500 hours total 
flight experience of propeller-turbine aircraft. Nothing in this experience 
has given cause for doubting the wisdom of the decision to proceed. 


Summary of Experience 
(a) The ‘Viscount V630"" Prototype 


This aircraft is the original “Viscount” prototype and is smaller than 
the V700 series for which contracts have been negotiated. During its 
demonstration tours of Europe and the tropical trials at Khartoum, the 
aircraft had completed some 132 hours of simulated airline flying under 
the command of BEA crews. 

On July 29th, 1950, this aircraft inaugurated the World’s first sched- 
uled commercial air service with a turbine powered aeroplane, namely, 
between London (Northolt) and Paris (Le Bourget). Services con- 
tinued for 26 days on the London—Paris and London—Edinburgh 
routes, in the course of which 137 hours 57 minutes were flown and 
1,815 passengers carried. This fairly intensive operation served admi- 
rably to crystallise some of the operating problems which have to be 
faced, while at the same time providing encouraging evidence of the 
technical quality of the design and the potential attractiveness of the 
turbine aircraft from a passenger and crew viewpoint. 

The total BEA flight experience with this aircraft is 320 hours. 


(b) The “Dart Dakotas” 


It frequently happens with a new civil aircraft type that the engines 
employed have reached a fairly advanced stage of development through 
previous civil or military use. This is not the case with the “Viscount.” 

In order to gain experience with the power units and carry out the 
necessary amount of flying to justify an increase in the engine overhaul 
life before the ‘Viscount’? comes into service, BEA acquired two 
“Dakota” aircraft, which were fitted with ‘‘Dart’’ engines by Rolls 
Royce, Ltd., in place of the Pratt and Whitney R1830 piston engines. 
The first of these aircraft was delivered to the Corporation on 8th June, 
1951, and the second on sth September, 1951. 

A limited amount of development and test flying has been carried 
out, but the major utilisation has been on scheduled freight services 
between London and such places as Buckeburg (near Minden, Germany), 
Brussels, Paris, Rome, Milan, Stockholm and Copenhagen. At the 
time of writing, the programme for these aircraft has been almost 
completed, and the total number of hours flown is 1,583, most of which 
have been on freighter services. 

The “Dart Dakotas” came into their own during the fuel crisis last 
summer, when their non-dependence on high octane aviation petrol 
proved of considerable benefit in the maintaining of services. 
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(c) The “Viscount V700” Prototype 


This aircraft has basically the same airframe and engines as the V7o01 
(BEA “Discovery”’ Class). BEA provided a co-pilot on the icing and 
tropical trials and on the recent German sales tour of last autumn. On 
August 21st, 1952, a series of proving flights was commenced by 
agreement with the Ministry of Supply, designed to test the aircraft and 
its ancillary equipment thoroughly under simulated conditions of 
scheduled operation. Flights have been carried out to Rome, Athens, 
Cyprus, Madrid, Gibraltar, Nice, Copenhagen, Stockholm, Zurich, 
Vienna, Oslo, Dublin and Shannon ; some of these places have been 
visited more than once. In addition, some special flights to measure the 
performance of the aircraft were made in the United Kingdom and in 
Malta so as to provide evidence at both normal and high temperatures. 
The total flying carried out by this aircraft in which BEA pilots have 
participated amounts to 558 hours. 























The “Viscount V630"’ prototype first flew on July 18, 1948. It was designed for 


32 passengers and a crew of three. BEA flew it for 320 hours. 


In 1951 BEA took delivery of two Douglas DC-3 aircraft fitted with Rolls-Royce 
‘Dart’ turboprops and named “Dart Dakotas.’’ The aircraft were acquired to gain 
experience with the new, relatively untried power units, which are also scheduled to 
power the Corporation’s fleet of ‘‘Viscount V701's.” 
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Close-up of one of the Rolls-Royce Dart’? turboprops on a BEA Douglas DC-3 
freighter. Each “Dart” delivers 1515 equivalent b.h.p. Note the four short, blunt 
airscrew blades. 


(d) BEA “Discovery” Class (‘Viscount V701"’) 


The first production aircraft has been delivered to the Corporation 
and has flown about 100 hours. For some months a BEA Captain has 
been participating in the manufacturer’s handling trials and the C of A 
tests in order to acquire first-hand knowledge of the production aircraft. 
It is expected that a further 1200 hours of training and development 
flying will have been accumulated before the aircraft is put into normal 
service. 


Air Traffic Control 


Generally speaking, BEA experience of operating turbo-props shows 
that no special problems exist which have not already been faced with 
piston engined aircraft. The advent of the turbo-prop merely acts as a 
spur in hastening the efficient solution of these problems, and the 
benefit of the improved procedures which may result should be felt by 


all operators. 

In their flying to date, BEA have adopted the principle that the 
turbine aircraft will fit into any existing ATC procedure. In this con- 
nection it is noteworthy that fuel planning takes account of the worst 
condition, e.g., in the London Control Area it is assumed that no climb 
clearance will be received until the aircraft is outside the area. Never- 
theless, by close co-operation with the control authorities and by 
making the maximum possible use of radar surveillance, clearance to 
climb has been given on most occasions at an early stage. Moreover, 
clearances have been flexible, e.g., alternative routings within the Zone 
have been readily accepted and beacon clearances have, wherever 
possible, been given in the form of “Cleared to Chatham at 7,000 feet 
Such flexibility assists in attaining the main objective—the 























or above.”’ 


The tips of the four-blade propellers 
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One of the “Dart 504” engines of the V700. 
are rounded. 
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climb to cruising altitude as soon as possible, at the optimum speed for 
the operation. 

The necessity for clear cut pre-departure procedures has also been 
shown by the need to reduce the amount of fuel burned when taxying 
and waiting for take-off clearance. In the procedure which has been in 
force at London, the Flight Plan is filed in good time in the normal way, 
and about 10 minutes before scheduled departure time, a check is made 
with ATC as to whether any delay in the departure clearance is expected. 
If there is no delay anticipated, the passengers are put on board and the 
engines started on schedule. The aircraft then taxies out to the end of 
the runway and takes of with little or no holding time. If some delay in 
departure clearance is expected by Control, the aircraft remains on the 
tarmac until the clearance time can be determined fairly precisely, after 
which, as before, the aircraft taxies out and takes off. For arriving air- 
craft, the aim has been to maintain maximum altitude as long as possible 
and then to descend in cruising configuration with zero thrust and at 
the highest convenient rate of descent consistent with a comfortable 
cabin angle. Flap is used, however, to cut down the speed in turbulent 
conditions. In the complex London Control Area little advantage has 
yet been seen in holding at high altitude, and the normal procedure has 
been to follow the existing pattern through the holding stack. Again 
the objective has been to maintain a gradually descending flight path 
with zero thrust right to the runway threshold, whether a circuit or a 
straight-in approach is involved. Maximum use of surveillance radar 
has been made for inbound aircraft and no major difficulties seem to 
have been experienced by Air Traffic Control. 








wl : + Seer 
The “Viscount V700" prototype, larger than the V630 and with «Dart 504” engines 
of higher power (1400 h.p. plus 365 lb. jet thrust). It first flew on August 28, 1950. 
Accommodation provides for 40-48 passengers. 


Flight planning 


The biggest single problem in flight planning is probably the fuel 
calculation. In other respects, normal piston engined practice has been 
observed. The final method of fuel planning has not yet been determined, 
but so far calculations have been made using a variable fuel method, 
i.e., matching the fuel load to existing conditions of wind and weather. 
Suitable alternates are nominated according to the prevailing conditions, 
and the fuel is planned to reach these alternates with a minimum over- 
head allowance together with an allowance for error in the forecast 
wind. This is merely the extension of a practice which has been in force 
in BEA for some time. 


In-Flight procedures 
Navigation procedures 


Since no separate navigator is carried, one pilot is occupied with 
navigation duties for quite a lot of the time. With the increased speed 
and greater emphasis on fuel calculations, some streamlining of the 
navigation procedures is required. The use of fixed routes following the 
general pattern of the Airways in Europe offers one method of sim- 
plifying navigation procedures, but at the expense in many cases of 
additional route mileage. (Plans for a European Airways Network have 
meanwhile been adopted by ICAO. —Ed.—) 
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Engine handling 


Cruising is normally carried out on the maximum RPM permitted for 
that phase of the flight. Since the fuel supply is delivered to the engine 
automatically in accordance with the theoretical ICAN temperature 
lapse rate, trimming of the delivery rate is required in flight in order to 
give the optimum power in varying conditions of ambient temperature. 
The method is to use the fuel trimmers so that the jet pipe temperature 
gauges indicate correctly for the particular condition of flight. Some 
difficulty has arisen in obtaining sufficiently accurate reading from the 
jet pipe temperature gauges, though with experience the difficulty is 
reduced. 

A “howgozit’’! chart is used showing fuel consumed against time, and 
by entry of ETAs the Captain can ensure that at all stages of flight 
he operates so as to keep certain minimum holding and diversion 
reserves intact. 


Communications and radio aids 


The most pronounced factor has been the altitude effect on VHF, in 
giving increased range and at the same time increasing interference from 
other stations. The importance of the revised ICAO 31-channel plan 
(adopted partly to make possible the European Airways Network) has 
thus been emphasised. Normal radio navigation: facilities have been 
employed in the usual manner with no apparent changes in the results 
achieved. 


Crew procedures 


Close co-operation between crew members is essential, and it is at 
present intended that they should be listening on the intercom system 
all the time. No special oxygen procedures are employed to guard 
against the case of sudden decompression, i.e., it is not required that 
one pilot shall continually wear an oxygen mask. The “Dart Dakotas,” 
of course, are unpressurised and the crew have used oxygen as a routine 
procedure. 


General notes on aircraft performance and handling 


In these days of ever-increasing demands for runway length it was 
refreshing to read the comment of an enthusiastic but slightly biased 
Captain to the effect that ““Where a ‘Dakota’ can land or take-off, the 
‘Discovery’ can.’’ While not strictly true, the statement is indicative of 
the confidence which is felt by pilots who have flown the aircraft. 
Certainly the handling characteristics on take-off in the engine-out case 
are very impressive. 

On the approach good use is made of the double slotted flaps and the 
ailerons are efficient throughout the speed range. Overshoots on three 
engines present no difficulty and the crosswind handling has been 
excellent. It may be said in general that the “Discovery” is a very 
“forgiving”’ aeroplane. 

Considerable experience of flight in icing conditions has been accu- 
mulated. In the early stages, the “Dart”’ engines on the “Dakotas” 
were not fitted with de-icing equipment, and experience showed that the 
units were capable of operating in intermittent light icing conditions. 
Since that time the appropriate anti-icing system has been fitted on the 
lip of the intake and in the spinner and propeller, and both the ‘Dart 
Dakotas”’ and V700 have flown through quite heavy icing conditions 
without power failure. The thermal de-icing of the airframe on the 
V700 has shown itself to be very good. 

The usual cockpit checks are carried out so far as possible on the 
tarmac and while taxying. The pre-take-off power check is normally 
carried out when lined up for take-off by opening up the engines against 
the brakes, checking that the power is there and releasing the brakes. It 





1 The “howgozit’’ chart shows the calculated consumption as a function of the 
distance from the departure airport. The diagram contains a red ‘danger line’ to 
indicate the minimum fuel quantity which must be available in each position. Actual 
fuel consumption is entered at regular intervals during flight above the true distance. 
(Cf. INTERAVIA, Review of World Aviation, No. 1/1947, p. 24.) 
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is hoped to develop this procedure so that the power check is made 
during the early stages of the take-off run. The lengthy pre-take-off 
engine run of piston engined aircraft is thus avoided. 


Meteorology 


The operating height for these aircraft varies with temperature. The 
maximum so far noted has been 29,000 feet for the “Dart Dakotas”’ and 
28,500 feet for the “Viscount 700.”’ At these altitudes, the incidence of 
so called jet streams is comparatively high. The highest wind speed 
encountered so far has been 146 knots. The problem may be illustrated 
by the following table which shows the frequency of occurrence of wind 
speeds of 80 knots or more which affected some portion of the route 
London/Belfast during 1949. 


Winter Summer Mean 
At 18,000 feet 16.4% 0.8%, 8.6% 
At 25,000 feet 30.8% 9.0% 19.9% 
At 30,000 feet 41.8% 21.4% 31.6% 


It must be remembered that as the wind speed increases so does the 
error in the forecast. Also, due to the peculiar features of jet streams and 
the disposition of the upper air reporting network in Europe, it is 
entirely possible on occasion for a jet stream to appear which has not 
been forecast. An excellent example of this was obtained on one “Dart 
Dakota” flight from Buckeburg to Northolt when the headwind fore- 
cast was 40 knots and the actual component encountered was 110 knots. 
The aircraft diverted into Amsterdam, and on investigation it was found 
that there was no evidence on which the forecaster at Buckeburg could 





The “Viscount V701,”’ the first of the 26 “Discovery” Class airliners of British European 
Airways. The two port engines are feathered. The V701 differs from the V700 in 
its large freight holds under the floor and other details. 


have foreseen that this very high wind was present. A closer network of 
upper air meteorological reporting stations is the obvious answer, but for economic 
reasons it seems unlikely that this will be achieved in the immediate 
future. A navigational aid which gives early warning of changes in 
ground speed from that planned is thus an essential requirement for 
most efficient operation. 

Normal terminal forecasts of weather present no new problem. The 
forecasting of upper air temperatures is important for gas turbine 
aircraft and this has been found to be reasonably accurate. 


The outlook 


BEA crews are looking forward to putting the “Discovery” Class 
into everyday scheduled service. The experience gained so far has shown 
that most of the operating problems which were anticipated can be 
confirmed in practice, but that solutions can be found if an intelligent 
and practical approach is adopted. The maximum co-operation has 
been received from all European administrations involved in the opera- 
tion of these aircraft ; some have sought to introduce special procedures 
or priorities for gas turbine aircraft, but BEA do not consider these to 
be necessary or desirable. The turbo-prop aircraft will take its place 
among other users of the air, and it is hoped that its adyent will bring 
added urgency to a streamlining of procedures which will prove of 
benefit to all operators. 
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The “marriage” or final assembly begins. Engineering personnel are about to move The rear end of the hull centre section. In the foreground is the eight-wheel cradle 

the R3Y-1 hull centre section from its assembly buck to the “mating area’’ elsewhere —_ used to transport the hull section. The operation will join together the centre section 

in the factory. with other parts of the hull and a wing stub. The moving procedure will be to support 
the hull centre section with strap harnesses and chains, then use ov@thead monorail 
cranes to raise it from the buck, carry it forward and lower it gently onto the cradle 
in pre-marked position. 
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Aircraft production men have a language of 
Assemblin a Turbo ro Giant their own to describe manufacturing and 
uy p p assembly processes, and among the most apt 

is the romantic “marriage” or “mating” of 

major parts. The pictures on these two pages 

show the “marriage” of the large major assem- 

blies of the big Consolidated Vultee R3Y-1 

turboprop-powered transport flying-boat at 

The big centre section of the R3Y-1 hull rolls majestically on its cradle towards the “wedding scene,”’ with the aid the company’s main plant at San Diego, Cali- 
of motor-tugs fore and aft. fornia. The aircraft shown was the first of the 
transport version or the flying-boat and was 
intended for static testing, whereas the second 
machine is scheduled to start its flying trials 

















in March. (I 
Ancestor and prototype of the big transports 
was the world’s first turboprop-powered v 


flying-boat, the experimental XP5Y-1 patrol- 
bomber, which made its first flight on April 

of Mitta 18th, 1950. Subsequently the Navy decided 
— ——- on the long-range cargo transport version of 
the type, and an initial production order has 
been placed. 

Powered by four 5,500 e.b.h.p. Allison 
T-40 propeller turbines (each consisting of two 
paired Allison T-38 units). driving contra- 
rotating Aeroproducts propellers, the R3Y-1 
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will have a maximum speed of over 350 m.p.h. 
Its gross weight is over 160,000 lb., span 
nearly 150 feet and length about 130 feet. 

Convair have long been builders of flying- 
boats and are at present also developing a new 
type of water-based jet fighter. 
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Meanwhile, the wing centre section of the flying-boat is also on its way to the scene. It is ‘“‘airborne”’ 
via a motorized crane, with walking navigators steering a steady course to the mating area. 
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Still on its cradle, which will remain as a supporting fixture throughout 
the major assembly operation, the R3Y-1 hull centre section is eased into 
mating position next to the forward part of the hull (right). The latter 
is supported by another cradle-type fixture. After final positioning with 
the aids of tugs and willing hands, the separate sections are spliced together 
with bolts and rivets to form one unit. 
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The wing stub has also been added, but the hull aft section is still to come. In profile the R3Y-1 reveals its novel, long and lean lines of Convair’s new water-based aircraft 
(length to beam ratio is about 10). The aircraft in this picture is fated for deliberate destruction in tests to prove the strength of the Navy's new cargo transports. 


What the R3Y-1 will look like is shown in this photo of its ancestor, the XP5Y-1 patrol-bomber. 
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Propellers for Gas Turbines 


V4 hat is it that makes propeller turbines so 
complicated ? Propellers have existed since 
the days of our grandfathers, and efficient gas 
turbines since the last war.—The problem 
must therefore lie in the combination of both 
elements. 

This is indeed the case. Although turbine 
propellers, regarded superficially, look very 
little different from traditional propellers, their 
internal structure, in particular their pitch 
control mechanism, is very much more 
complicated. It must be remembered that the 
source of power of these propellers—a fast- 
moving combination of gas turbine and 
compressor—is sensitive to both rpm and tempe- 
rature. Over-speeding or excessively high 
exhaust temperature will ruin any propeller 
turbine engine within a very short time, while 
too low a rev. speed or temperature will 
inevitably choke the engine. In both these 
limit cases the piston engine is more robust. 

Further problems arise from the fact that 
turbine propellers, being larger, have to take 
up very much higher powers than the most 
powerful piston engine propeller. Propeller 
turbine power is already anywhere from 4,000 
to 15,000 h.p., and the diameter of the pro- 
pellers is as much as 16 ft. 6 in. (de Havilland), 
19 ft. (Hamilton Standard) or even 21 ft. 
(Curtiss-Wright). The blades of these super- 
powerful propellers are almost always rectan- 
gular and extremely thin. For example the 
mean profile thickness of Curtiss-Wright’s 
“Turbolectric” turbine propeller is less than 
5 % of the blade chord. Consequently most 
blades are of hollow steel. 

High engine powers are normally used to 
give high speeds of flight. Even for flight at 
Mach numbers! around o.7 the blade tips of 


1 Ratio of speed of flight to speed of sound. 


Diameter 18 ft. (Curtiss-Wright) : This ‘Turbolectric” 
contra-rotating propeller is one of the largest of its kind 
and is designed for powers of up to 15,000 h.p. (The 
girl in the picture is no shorter than most !) 




























Diameter 16 ft. 6 in. (de Havilland) : a hollow steel pro- 
peller for the 4,100 eshp Bristol ‘‘Proteus 3’’ propeller 
turbine being tested on the piston engines of an Airspeed 
‘‘Ambassador.”’ 


normal thin-bladed propellers reach super- 
sonic speeds (around Mach 1.1). The reason 
is that in addition to the forward speed there 
is also a substantial rotary speed. Propeller 
turbine aircraft of the future however are 
expected to fly at Mach 0.8 to 0.9, perhaps 
even at supersonic speeds (cf. diagram). For 
these speed ranges “‘transonic”’ contra-rotating 
propellers and broad-bladed supersonic pro- 
pellers of extremely high pitch have been 
developed (Hamilton Standard, Curtiss-Wright, 
etc.), the same “supersonic wing shapes” 
being experimented with as for wing units 
(e.g. Hamilton Standard’s swept-back pro- 
peller; NACA’s delta propeller) and the final 
decision resting on the “unswept rectangular 
wing.” ? 

On the central problem of contro/, the 
propeller division of Curtiss-Wright Corpora- 
tion, makers of a long series of successful 
piston engine propellers and of the ‘Turbo- 
lectric’” turbine propeller, has outlined the 
following principles in its brochure IM-1008 : 

“The turbo-prop engine is essentially a 
constant-speed power plant, developing maxi- 
mum performance at maximum permissible 
rpm and temperature. These must be main- 
tained within very close limits by coordinated 
adjustment of blade angle and fuel flow. The 
propeller control, therefore, must be incorpo- 
rated as an integral part of the turbo-prop 
engine control system and must ensure 
satisfactory operation throughout all of the 
airplane operating conditions. 

“Starting—Minimum torque blade angle is 
required to minimize starting loads. Taxying 
and ground maneuvering—Predetermined schedul- 
ing of blade angle and fuel flow is required to 
provide control of engine rpm and power in 
accordance with the amount of forward or 
reverse thrust desired. Take-off and flight— 
Automatic governing of rpm and control of 
fuel flow is required to provide smooth and 
rapid power response throughout all flight 
conditions. Feathering—... rapid feathering, 
overriding all other controls, must be provided. 
Automatic feathering to quickly reduce wind- 
milling drag due to power failure during take- 
off can be provided as optional control equip- 
ment. Landing approach—Governing at or near 


full rpm is required at substantially zero thrust 


2 Cf. “Wing Shapes Symposium,” Interavia Review, 
No. 1, 1953. 
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with provision for rapid re-application of 
power in the event the landing cannot be 
completed. Landing braking—Aerodynamic 
braking ... is also incorporated as a standard 
feature.” 

The same source (IM-1008) continues : 

“The new ‘Turbolectric’ blade angle gover- 
nor control... has been developed... to ful- 
fil the above requirements and is adaptable to 
match the characteristics of virtually any turbo- 
prop power and speed control system.” 


* 


Since propellers—following the example of 
rocket aircraft—have pierced the sound barrier 





Diameter 19 ft. (Hamilton Standard) : The biggest pro- 
peller made by United Aircraft’s propeller division has 
electro-hydraulic pitch control and is known as the 


“Turbo-Hydromatic.”’ A test run at the makers’. 


and achieved truly high performance with a 
successful control system, propeller manufac- 
turers have seen their prospects brighten again. 
Roy T. Hurley, President of Curtiss-Wright 
Corporation said recently : “The aircraft pro- 
peller is still the most efficient means of converting 
the energy in fuel into power to propel an airplane. 
It bas been established that even up to 1,000 miles 
per hour, the propeller will give more thrust per 
pound of fuel consumed than straight turbo-jet 
engines.’’ 


3 Because of the necessity for rapid build-up of thrust 
when going round again after a refused landing. 


Four basic forms of super-powerful turbine propellers 
are recognized by Curtiss-Wright Corporation : subsonic 
propellers for moderate Mach numbers (single propeller) 
and for higher Mach numbers (contra-rotating) ; transonic 
propellers (contra-rotating) ; supersonic propellers (single). 
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An hour after landing at Idlewild Airport, New York, at the end of its 15-hour Atlantic 
flight, the ‘‘Constellation’’ of next day’s Flight 944 to Paris is in its maintenance 
hangar. Parts needing replacement or repair are noted to enable an estimate of the 
time required for the job to be made. 


What the Passenger Doesn't See 


The Story Behind a Transatlantic Flight 


Propellers come in for close scrutiny. Removing the heavy propeller from the engine, 
mechanics check each blade, replace any that may have been nicked in flight. 


Radio equipment is inspected by a radio mechanic, who calls nearby stations to test 
reception. The ‘Constellation’ operates on seven radio telephone and radio telegraph 
channels. 


J 
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On the basis of the inspector’s report, a maintenance chart is established by TWA 
personnel. 


1. is 10 o’clock on a Friday morning, and down the runway at New 
York International Airport, Idlewild, roars a big four-engined airliner, 
taking off for Europe. Soon, with nearly fifty passengers and its crew 
of ten, it will be winging its way 20,000 feet above the Atlantic at 
300 miles an hour. 

The departure of the airliner—it happens to be a Lockheed “Constel- 
lation” on Trans World Airlines’ Flight 944 to Paris—is routine. But 
behind it is more than the skill of the flight crew and more than the 
10,000 h.p. of the four engines. For the airliner must be carefully 
groomed for peak performance. This is the behind-the-scenes history 
of Flight 944. 

Fresh from Frankfurt, 3,392 miles and 15 hours across the Atlantic, 
the aircraft landed in New York at 6:45 a.m. the day before its sched- 
uled take-off for Paris. Less than an hour later it was wheeled into the 
big hangar at Idlewild, supervised by a company foreman, in this case 
George Peixoto. 

Immediately, sharp-eyed inspectors go through the airplane from 
nose to tail, checking the wing and tail areas and the four engines. 
They make a detailed report, noting any parts that need replacement, 
any impairment that may have occurred in flight. 

The completed list, supplemented by a crew report on the ship’s 
performance in the air, is turned over to a group of mechanics, metal 
workers, electricians, radio repairmen and cleaners. They change a 
worn tire or replace radio antennae, renew the spark plugs or drain the 
oil. 

Inside the plane other workers go over the radio and electrical 
equipment. Operating on seven radio telephone and radio telegraph 


In TWA’s flight kitchen the “‘chefs” prepare the steaks, potatoes and vegetables 
that will be served to passengers and crew aboard Flight 944. Salads, desserts, cold 
snacks, cocktails and wines will also be put into the ‘‘Constellation’s’’ galley—just 
55 minutes before take-off. 
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Cargo—about 5,000 lbs.—goes aboard about half an hour before flight time. 
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Boarding their aircraft at the hangar at 8 a.m., two hours before take-off, the captain 
and first officer make their own check of engines and instruments. Then they taxi the 
aircraft from the hangar to the airport terminal area, thus marking the end of the 
maintenance job. 
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channels, the big aircraft has its full complement of sensitive instru- 
To test the 
equipment, workmen call nearby transmitting stations, talk back and 
forth, watch the indicators, listen for defects. 

Another crew is in the cockpit, going over the altimeter, the auto- 
pilot, the compass and all the other instruments. This is painstaking 
work, not the least of which is the job of compensating the compass. 
Certain regular check points, such as the Empire State Building, have 
been determined, and for ground tests the airplane must be turned so 
that its compass is directed at each check point. When the plane is in 
position, the compass must give the correct reading. If it doesn’t, an 


ments, each of which undergoes careful examination. 


adjustment is made. 

Throughout the day work goes on as some sixty skilled technicians, 
working in shifts, cover the airplane inch by inch. When the mechanics 
have finished working on the interior, a cleaning crew—made up of 
men or women—set to work on carpets, curtains, upholstery. They put 
away magazines, empty ashtrays, wash the windows. They vacuum- 
clean the rugs ; they replace the seat covers ; they scrub the leather 
armrests. They even go over the exterior, scrubbing the fuselage, the 
tail and the wings. 

As night draws on, the tempo of the work increases, reaching its 
peak shortly after midnight. The first dawn light has not yet touched 
the Manhattan skyline and the hangar is a cage of light and activity in 
a field of black. 

Around the airplane, still resting on a nest of scaffolds, workers go 
quickly into the last phase of their job. Item by item, they go through 
the inspection and crew report, checking off each unit as the equipment 
meets the required specifications. 

At 4a.m., six hours before departure, it is time for a final test. The 
careful specialists take one more look, make ,ast-minute adjustments. 
They check instruments, radios. Once more the lights flash on and off. 
Then, after fuelling, the ship is ready for trial. 

Cracking the night’s stillness, mechanics start up each of the 2500- 
horsepower engines, one by one. In the roaring burst of noise, they 
watch the pounding machinery go through its test. If any further work 
is needed, there is time to do it before the air crew arrives. 

At 8 o’clock, ready for the day’s work, the ten members of the 
flight crew report at the hangar. There they make their own check of 
the aircraft. They rev up the engines again, test the instruments, radios 
and electrical equipment. Then they taxi the ship from the hangar to 
the airport terminal. The maintenance work is done. 

Even before the crew has assembled, the company’s food unit at the 
airport has begun to stir with activity as twenty cooks and assistants 
start to prepare the flight meals. The time needed for their work will 
depend, of course, on the number of meals to be served on the flight and 
the number of passengers carried. 

For Flight 944, which will stop at Gander to load additional supplies, 
the New York kitchen will put aboard a snack unit of sandwiches and 
coffee as well as a complete luncheon that includes meat, potatoes, 
vegetables, dessert and beverages. The job will take about two hours. 

At 9 a.m., one hour before flight time, another set of workers goes 
into action. These are the TWA station personnel—the load control 
agent, the chief agent, ticket agents and cargo handlers. In the remaining 
hour they must load the ship for take-off. 

How many passengers will be aboard ? How much mail will the air- 
craft take ? How much cargo can be put on ? How much gasoline ? 

A master plan, drawn up in the last few hours, has the answers to 
all these questions. With that as his guide, the chief agent has already 


Continuing their preparations for Flight 944, the captain (right) and the first officer 
study the weather map. Crew members are given elaborate weather briefing covering 
the whole of their flight. 
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and its 47 passengers and crew of ten will be on its way. 


told the kitchen how much food to put aboard. He has given instruc- 
tions to the Post Office department and the air freight office. 

By 8:30 a.m. time is getting short. For the chief agent and his 
staff, the goal has been moved forward twenty minutes. To assure an 
on-time departure, their work must be finished by 9:40, when every- 
thing—passengers, crew, fuel, food, mail, cargo—must be ready and 
accounted for, aboard the airplane. 

How do they get it all finished in the brief time available ? 
“We’ve learned to do everything by the clock,” TW4A’s Chief Agent 
at the airport says. ‘Fifty-five minutes before flight time the food goes 
aboard. That takes 35 minutes. Next, cargo—maybe 5,000 pounds of 
it, with foodstuffs or medicines or film or clothes, anything shipable. 
After that, the mail goes on.” 

One last spurt of activity finishes the job. At 9:50 a final announce- 
ment is made over the airport loudspeaker: ‘““TWA Flight 944 now 
ready for departure.” 

Once more the big engines roar, the “Constellation’”’ taxis down the 
runway and lifts up, off to Paris. And behind it mechanics and station 
personnel watch it go, then turn back to their work—to start the 
process over again. 


Out over the Atlantic. Inspected and cleaned, the ‘Constellation’ climbs to its 
operating altitude. A little more than 21 hours later Flight 944 lands at Orly Airport, 
Paris. 


The departure of Flight 944 is called, passengers stream on to the “Constellation,” 
an amateur photographer waits eagerly for a shot. Twenty minutes later the airliner 





















Dressing Fighters for Travel 


Meccern jet fighters have flown across the powers in Europe under mutual security 
oceans more than once, but unless such trips arrangements. They go by sea, mostly as deck 
are necessitated by an emergency, a demon- cargo, as no immediate military emergency 
stration of the mobility of air power or a_ exists. To protect them from the harmful 


training exercise, it is still preferable to ship 
short-range aircraft by sea—it is safer and 
cheaper. 

At present large numbers of American- 
built aircraft are being supplied to NATO 


effects of the Atlantic weather and sea water 
spray, they are submitted to a process of 
“short duration preservation.”” However, the 
protection is durable far beyond the length of 
time required to transport the aircraft overseas. 


Republic F-84G ‘Thunderjet’’ fighters, newly arrived at Newark Transportation 
Control Depot, Newark Airport, are carefully checked for mechanical deficiencies. 


After that, guns are removed, fuel is drained, anti-corrosion compound is introduced 
g 


into engine. 
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The centre of this preservation activity is 
the Newark Transportation Control Depot at 
Newark Airport, New Jersey. Preliminary 
processing starts with the introduction into 
the engine of anti-corrosive compounds, the 
removal of the guns, and the drainage of all 
the fuel. This is done outdoors. The aircraft 
is then towed into the processing hangar 
where all other fluids are drained, the guns 


“Thunderjet’”’ is towed into processing hangar. Another, fully cocooned, emerges 






89 








In hangar, hydraulic and other fluids are removed, batteries are taken out, canopy 


~ 


\ 


is coated with a protective chemical, openings are sealed with wide tape. 


receive a coating of corrosion-preventive 
compound, batteries are removed, the plexi- 
-glass canopy is coated with a water-soluble 
chemical, and all openings are tightly sealed 
with heavy, wide tape. The plane is then heat 
treated to eliminate any moisture in the frame, 
and dessicant bags of silica gel crystals are 
placed in vatious spots to absorb any moisture 
left in the plane. 

The aircraft is now ready for its plastic 
coating, or “cocooning,” as it is called. This 
plastic is in liquid form and is sprayed on the 
plane much in the same manner as paint is 
applied. The operator continues to spray back 
and forth until a coating of the required 
thickness is obtained, the upper surfaces 
receiving a thicker coat than the sides or 
bottom. When dry, the plastic is a flexible 
coating that completely hides the separations 
between flying surfaces, canopy, access plates, 
etc., giving the airplane the appearance of a 
newly cocooned caterpillar. 

When spraying is completed, an Air Force 
inspector checks the coating for thickness 
with a meter by cutting out small triangles of 
the coat at various places. These spots are 
then resealed. Porosity of the coat is checked 
by holding and stretching the small triangle of 
plastic against a light, bubbles and _ holes 
becoming immediately apparent. Each air- 
plane requires from 75 to 100 gallons of liquid 
plastic, and the complete processing takes 
from 4 to 5 hours. 

Prior to the preservation process, a series of 
inspections and repairs ensures that the aircraft 


Cocooned “Thunderjets’”’ waiting on line for towing to 
Port Newark. 
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in-transit area at docks of 


will arrive at its destination in the best of 
operating condition. As soon as they arrive at 
Newark Airport, the aircraft are checked and 
all mechanical deficiencies are corrected. The 
plastic coating receives close inspection three 
times before the boat leaves the dock with its 
precious cargo. The coat is inspected, and 
repaired if necessary, before the plane is towed 
from the processing hangar to the in-transit 
storage area which is adjacent to the docks of 





Air Force inspector checks coating by cutting out small 
triangle, measuring thickness with micrometer. 


Port Newark. Before the plane is loaded on 
board ship, the coating again undergoes close 
scrutiny and repair. Once secured on the deck 
of the ship, the cocoon is again inspected. 
Further protection for the coating is provided 
by a maintenance crew which accompanies 
each ship with equipment to repair any 
damage that may be incurred en route. Air- 
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Tape is applied to seal fin/rudder juncture. 


= 


. 


Cocooning starts. Operator sprays liquid 
plastic back and forth until necessary 
thickness is achieved. A ‘Thunderjet” 
requires about 100 U.S. gallons of plastic. 





craft that are to be stored below decks receive 
the same processing, but are not ‘“‘cocooned.”’ 
The deprocessing is done by the recipient 
country and requires about two hours to 
complete. The plastic is merely peeled off, 
and a solvent removes any that may stick. 

The airplanes that pass through the process- 
ing unit at Newark are mostly Republic F-84G 
“Thunderjet”’ fighters, but there are also 
Lockheed T-33 jet trainers and some older, 
piston-engined types. The planes are flown in 
to Newark completely equipped from the 
factories or Air Force bases in the United 
States. 

The Newark Transportation Control Depot, 
a sub-depot of USAF Air Materiel Command, 
sets up specifications for the materials and 
methods of processing which are submitted to 
Air Materiel Command for approval. This 
depot has the dual mission of processing and 
shipping supplies both to U.S. Air Force units 
abroad and to the NATO countries. Contracts 
for the processing are held by two civilian 
companies who occupy two halves of the 
processing hangar: The Flying Tiger Line 
Inc., and Dade Brothers, Inc. These com- 
panies are only concerned with the processing 
of the aircraft shipped from Port Newark, and 
not with the hundreds of thousands of other 
items shipped from this installation, from spark 
plugs and torque wrenches on up to bulldozers 
and ten-wheel prime movers. It is interesting 
to note that the aircraft comprise but two per 
cent of the total tonnage shipped from this 
base. 


On the way to docks, NATO-bound “Thunderjet”’ receives first priority over traffic. 
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Germany 


Little-Known Aircraft of World War Il 









Japan 











Heinkel He 111 Z (Zwilling Twin) aircraft tug for heavy load-carrying gliders (span 


1200 h.p. Junkers Jumo 211 Vee engines.-Unarmed.—Max. speed 298 m.p.h. at 
16,000 ft.; range 1,180 miles. 





a 
yer 


Messerschmitt Me 264 long-range bomber (span 141 ft.; wing area 1,370 sq.ft.; aspect 
ratio 12.15; gross weight 123,000 lbs.), with four 14-cylinder 2,000 h.p. BMW 801 G 
two-row radial engines.—Bomb load 13,000 to 17,500 Ibs.— 
range 8,000 to 9,300 miles. (Prototype with Jumo 211 engines.) 


Max. speed approx. 355 
m.p-h. ; 

















) 

} 

Focke-Wulf Ta 154 one or two-seater day and night fighter (span 52 ft. 6 ins. ; wing 

; area 349 sq.ft. ; gross weight 19,480 lbs.), with two twelve-cylinder Junkers Jumo 211 

(1,200 h.p.) or Jumo 213 (1800 h.p.) Vee engine.—Armamant : 4x 30 mm or 20 mm 
cannon.—Max. speed 382 m.p.h. (with Jumo 211) or 394 m.p.h. (with Jumo 213) at 

“ 32,800 ft.; range 1,195 miles. Eight built. 

r 

> 

1 

4 

< 

) 
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5 Messerschmitt P. 1101 swept-wing day fighter (span 27.2 ft.; wing sweep 40°; wing 
area 170 sq.ft.; gross weight 8,800 lbs.), with Heinkel HeS 011 turbojet of 2,400 Ibs. 
static thrust. Calculated max. speed approx. 610 m.p.h. at 23,000 ft. (unfinished 
prototype). 
Doblhoff Wn 342 jet gyroplane (Wiener-Neustadt ; Model 4), with 135 h.p. motor 
compressor (in the fuselage), three-bladed rotor and pusher propeller ; three com- 
bustion chambers of 28-lbs: thrust each at the rotor blade tips; diameter of rotor 32.5 ft. ; 
rotor r.p.m. 305 ; gross weight 1,410 lbs. (prototype). 
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115.5 ft.; wing area unknown; gross weight 62,500 Ibs.), with five twelve-cylinder 
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Nakajima G8N1 “Rita” land-based naval bomber (converted B-17 with nose-wheel 
undercarriage ; span 106.5 ft.; wing area 1,115 sq.ft.; gross weight 59,500 Ibs.), with 
four 18-cylinder 2,000 h.p. Nakajima ‘‘Homare 22” two-row radial engines.—Arma- 
ment: two 2,200-lb. bombs; 4x 13mm machine guns; 6x 20 mm cannon.—Max. 
speed 370 m.p.h. at 24,000 ft.; range up to 4,200 miles. Two built. 
















Mitsubishi 67 Army and Navy bomber (Japanese designation “Hiryu” or * Yakusumi,” 
30,000 Ibs.), 
Arma- 


American “Peggy”; span 73.5 ft.; wing area 710 sq.ft.; gross weight 
with two 18-cylinder 1,730 h.p. Mitsubishi HA 104 two-row radial engines.- 
ment: 1,100 to 2,200 Ibs. bombs; 4 » < 20 mm machine gun. 


Max. speed 342 m.p.h. ; range 2,360 miles. 


13 mm machine guns ; | 
635 built. 
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Mitsubishi 46-4 long-range reconnaissance aircraft (American designation ‘*Dinah”’; 
with two 14-cylinder 
Max. speed 390 m.p.h. 


span 48 ft.; wing area 345 sq.ft.; gross weight 13,000 lbs.), 
1,500h.p. Mitsubishi HA 112 two-row radial engines.—Unarmed. 
at 23,000 ft. ; -1,742 built. 


range 1,700 miles. 


Kawasaki 45 “Toryu”’ two-seater fighter (American designation ‘*Nick”’; span 49.5 ft. ; 
wing area 346 sq.ft.; gross weight 12,000 lbs.), with two 14-cylinder 1,050 h.p. Mitsu- 
2x 13 mm 


Armament: 2x 20 mm cannon ; 


Max. speed 335 m.p.h. at 20,000 ft.; range 


bishi HA 102 two-row radial engines. 
machine guns ; | x 7.7 mm machine gun. 


1,250 miles.—1,704 built. 


single-seater fighter (American designation “Frank” ; 


Nakajima 84 *‘Hayate”’ 
37 ft.; 226 sq.ft. ; 
Nakajima HA 45 two-row radial engine. 
machine guns; Max. speed 
ceiling 41,000 ft. 


span 
weight 7,900 Ibs.), with 14-cylinder 2,200 h.p. 
Armament : 2» 20 mm cannon ; 2 13 mm 
23,000 ft.; 


wing area gross 


two 500-lb. bombs. service 


3,413 built. 


425 m.p.h. at 











German Aviation Awaits Ratification of German Treaties 


Pheciy January, 1953.—On May 26th, 1952, 
the so-called German Treaty was signed at 
Bonn by the Allies and the Government of the 
West German Federal Republic. On May 
27th, 1952, the proceeding was repeated in 
Paris when six European powers put their 
signature to the treaty creating the European 
Defence Community. On July 1st the United 
States Senate ratified the German Treaty, but 
in Paris and Bonn ratification has been hang- 
ing fire because of domestic difficulties. 
Nevertheless it can probably be said without 
excessive optimism that ultimately all the 
nations and parliaments concerned will ratify 
it. This applies particularly to France and to 
Western Germany. 

Before ratification there can be neither the 
“partnership” nor the “freedom” of which 
the West German Government spoke on 
December gth, 1952. 
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The deputies and politicians who make such 
statements probably do not realize, in the 
cloistered atmosphere of their offices, what 
confusion this whole subject creates in the 
mind of the ordinary citizen. 

He reads for example in his morning paper 
about plans to commission 40 German 
generals, 250 colonels, 2,000 majors, 6,300 
captains and 12,300 lieutenants. He reads that 
the precursor to a German air transport 
company was founded in Cologne on January 
6th, 1953, with capital, board of directors and 
management. Then he hears that an Asso- 
ciation of the German Aircraft Industry is 
taking shape again, that American, British, 
French and West German industrialists are 
meeting. What of the American ? Having put 
several thousand million dollars into a Euro- 
pean defence front against the Eastern b/oc, he 
is anxious to see a positive effort from Europe. 
The British, comfortably installed on their 
island, take a less urgent view. The provincial 
Frenchman, however, from time to time has 
a sleepless night worrying about a new Ger- 
man invasion. And the German ? 

The German attitude can best be described 
by an anecdote from a Swiss satirical journal, 
the ‘“Nebelspalter.”’ A street musician in 
Bonn, having played a series of stirring 
military marches on his trumpet, counted his 
collection and took a short rest. Then he 
picked up his instrument again. This time 
instead of martial tunes he played a Cologne 
carnival song with the slightly ironical title 
of “Who is to pay ?”... Meaning among 
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“... We can only accept the two in one breath, partnership (with the West) and freedom...’’ This 
quotation comes from the West German Federal Government's official motion supporting the ratification 
of the German Treaty and the agreement on the European Defence Community. 


other things for the new German army, air 
force and airline. In the estimates for 1953 
military expenditure alone is entered as 
approximately DM 10,000,000,000. Someone 
in the musician’s audience remarks on the 
contrast in his repertoire. His reply ? ‘The 
first was for the Government, the second for 
the Opposition. ..”” Such is the German out- 
look. 
* 

But let us stick to our discussion of the 
European Defence Community, German re- 
armament, the German army and air force. What 
is the situation at the beginning of this new 
year ? So far everything is still on paper, 
since nothing practical can be done until the 
treaties are ratified. “If everything goes 
according to plan,” remarked Theodor Blank, 
Germany’s future defence minister, ‘the first 
military cadres will be set up three months 
after ratification of the treaties, and recruiting 
of conscripts can begin another nine months 
later.”” If everything goes according to plan 
about 50% of the squadrons of the new 
German tactical air force, whose strength was 
put in the plans for the European Defence 
Community at 5,000 aircraft and 80,000 men, 
could be ready by the end of 1954. 


. 


The German airline—This already exists on 
paper—and on doorplates ! 

At any rate the “Aktiengesellschaft fiir Luft- 
verkehrsbedarf,’”’ with chairman, vice-chair- 
man and general manager (see doorplate), was 
founded at Cologne on January 6th, 1953, in 





See doorplate... 


the presence of the Federal Transport Minister 
and with suitable publicity. The company 
also has liquid capital, thanks to the generosity 
of the Government and of a number of 
talented “subscribers.”” It also appears to 
have magic powers, since in exchange for four 
hotels—which don’t even belong to it—it is 
to get six more or less up-to-date twin-engined 
Convairs from Pan American Airways. Others 
are to follow. (The reader who would like to 
know more on this subject is referred to the 
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daily ‘‘Air-Letter’’ published by INTERAVIA 
or to some of the extracts from it published 
under the heading ‘‘What’s in the Air?” in this 
issue.) 

Sooner or later thus the German flag will 
once more be seen on the world’s airways. 


ra 


The aircraft industry.—This has not yet been 
formally revived, though the “Verband zur 
Férderung der Luftfahrt’’ (Association for 
the Promotion of Aviation) forms a nucleus 
from which it can and will be developed 
anew. Modest resources and a few production 
plants, capable industrialists and good engi- 
neers are available. Feelers have also been put 
out by the American firm of Republic Avia- 
tion Corp. to ascertain whether and when this 
industry can be got into production. Other 
countries have also doubtless made it attractive 
propositions, to encourage it to try its luck at 
any rate at supplying parts and equipment. 
Appetite comes with eating, and it is even 
being rumoured that a number of German 
industrialists are angling for licence contracts 
to build the Douglas DC-6B, which appears 
to be under consideration as the ‘chosen 
instrument” of the Aktiengesellschaft fiir 
Luftverkehrsbedarf or a new Deutsche Luft- 
hansa. 

* 

This brings us back to where we started : 
the West German Federal Republic cannot 
accept partnership with the West without 
freedom. 

In the present case it is with defence freedom 
and air sovereignty that we are concerned. 
Both have been under discussion since May 
1952. At its meeting in Paris on December 
15th, 1952, the North Atlantic Council urgently 
recommended ratification of the earlier deci- 
sions. Federal Chancellor Adenauer recently 
celebrated his 77th birthday and hopes during 
the coming year to see his warning (‘an 
unarmed neutral Germany would only increase 
the danger of war’’) taken to heart. President 
Eisenhower will doubtless also make certain 
“recommendations” after January 2oth, possi- 
bly somewhat less platonic than those of retir- 
ed Secretary of State Dean Acheson. 

The situation is becoming acute, since the 
East German People’s Republic appears to 


have done less talking but been more 
active. 

Germany has once again become a centre 
of interest . . . let us hope without the Hammer 


and Sickle and this time without the Swastika. 


- No, 2, 1953 


VOLUME VIII - 








Ui 





An all-time high: $1,000,000,000 


One man’s meat is another man’s poison... 
The war in Korea, the tension between West 
and East, the rearmament of the West have 
brought much grief to our mid-century period. 
On the other hand, this constellation has 
turned an industry which three years ago could 
hardly compare with the cosmetics trade into 
a factor of economic importance, as is shown 
by the evolution of aviation securities on the 
New York Stock Exchange. Jn the last quarter 
of 1952 the combined value of all aviation stocks 
quoted on the New York Stock Exchange surpassed 
$1,000,000,000 for the first time in history. This 
is the external aspect expressed in a nutshell. 

In a survey entitled “Aviation Industry 
Begins soth Year” the house publication of the 
New York Exchange has prepared a tabulation 
of aviation securities, in chronological order 
of registration on the Exchange, as a result 
of which aircraft and air transport industry 
values are listed in colourful succession. 


Date of Admittance and total Market Value 
of Aviation Securities 








Date Total 

Common Shares Admitted Market 

to Trading Value 

$ 
Curtiss-Wright Aug. 29 58,527,315 
North American Aviation April 30 54,101,770 
Douglas Aircraft June 31 71,743,020 
Boeing Airplane Sept. 34 58,046,596 
United Aircraft Corp. Sept. 34 109,733,491 
United Air Lines Sept. 34 71,428,798 
Trans World Airlines Match 35 48,789,879 
Glenn L. Martin April 37 25,362,011 
Eastern Air Lines Nov. 38 56,894,835 
Pan American World Airways Dec. 38 60,682,685 
American Airlines June 39 88,117,167 
Lockheed Aircraft Dec. 39 49,896,503 
Grumman Aircraft 

Engineering April 40 5 3,000,000 


Northwest Airlines March 41 9,645,082 
Bell Aircraft Match 42 14,956,226 
Consolidated Vultee Match 43 43,670,521 
Capital Airlines July 43 9,197,642 
Beech Aircraft July 43 8,848,009 
Braniff Airways Nov. 43 13,111,493 
National Airlines Dec. 44 12,750,000 
Western Air Lines March 45 7,599,138 
Republic Aviation May 45 20,485,147 
Garrett Corp. April 49 18,562,698 
Solar Aircraft Dec. 51 10,435,190 
Northrop Aircraft Dec. 51 8,126,700 
Chicago & Southern 

Air Lines April 52 8,976,871 


Fairchild Engine & Airplane Sept. 52 17,326,553 
Total 1,010,015,340 
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Aviation Securities on the New York Stock Market 


1952 in Retrospect—An Outlook 


The aviation securities quoted on the New 
York Stock Exchange at the end of 1952 thus 
represent a capital investment of $1,000,000,000, 
which means that the industry has come of 
age. Is this surprising ? 

Let us first consider the operational side of 
aviation, the U.S. air transport industry : accord- 
ing to the Civil Aeronautics Board,! it carried 
approximately 27 million passengers and per- 
formed 15,449,000,000 revenue passenger miles 
in 1952. Compared with world figures com- 
piled for the same period by the International 
Civil Aviation Organization, the American 
achievement becomes even clearer: the world’s 
regular scheduled airlines are estimated to have 
transported a grand total of about 45,000,000 
passengers in 1952, performing 24,544,000,000 
passenger miles in the process. This shows that 
last year nearly two-thirds of the world’s passenger 
air traffic was carried by the U.S. airline industry. 

So far as the American aircraft industry is 
concerned, it counted about 720,000 employees 
and executives in the summer of the past year, 
compared with an all-time high of 2,000,000 
during the “hot”? World War II]. The weekly 
payroll for 1952 averaged $57,000,000. This 
is indeed the beginning of an industry of 
world importance. 

It would be futile to enquire into the ‘ofa/ 
1952 business volume of this industry at the 
present time. Any figures of this sort would 
have to be treated with caution, for Washing- 
ton certainly has no intention of enabling 
conclusions to be drawn regarding the pro- 
gress of the American rearmament programme 
from such leaks. 

One thing is certain, however: while the 
U.S. air transport industry is leading in the world, 
the American production share in the West’s total 
output of aeronautical equipment is proportionally 
even more substantial. The reason is that while 
Europe, the only partner of the USA which 
can be taken seriously, has shown considerable 
progress in the fields of research and engineer- 
ing, is has so far been unable to advance much 
beyond the prototype stage. A change may 
occur in 1953. 


Prospects for 1953 
Before going into the question of probable 
profits, it might be useful to study the latest 


1 Release dated December 26th, 1952. 
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Wall Street. 


statistics on turnover. Official figures for 1952 
are not available, as just indicated. A yardstick 
may be seen in the combined sales figures 
reported for 1950 and 1951 by twelve leading 
$1,388,167,000 
These 


two years were still devoted to the build-up 


U.S. aircraft manufacturers : 
in 1950 and $1,979,331,000 in 1951. 


of production facilities and were not mass- 
production years like the World War year 1944, 
during which sales totalled $5,766,292,000. 

Sales of the American aircraft industry for 1952 
can nevertheless be estimated provisionally. Admiral 
DeWitt C. Ramsey, President of the Aircraft 
Industries Association, predicted in his 1952 
year-end report that fifteen major companies 
of the industry may expect an increase of 
$1,200,000,000 in their sales for 1952. This 
means that total sales last year were more than 
$3,000,000,000. It is a well-known fact that 
the aircraft industry of the New World made 
considerable progress last year: at the be- 
ginning of 1952 its monthly production was 
estimated at only 450 aircraft. By May this 
had risen to 600 aircraft, and in July an official 
source gave the figure as 800 machines. 
Admiral Ramsey’s own estimate that produc- 
tion had reached 1000 to 1100 aircraft by the 
end of the year therefore seems conservative. 
Thus, production has doubled numerically 
within twelve months. This might seem mod- 
est if it were not taken into account that the 
weight and complexity of aircraft delivered 
has increased continuously, that the share in 
the total of light training and liaison aeroplanes 
has dropped consistently in favour of heavy 
fighters and even heavier bombers and trans- 
ports. 

The backlog of unsold orders aggregated, 
according to the Bureau of the Census, 
$15,457,000,000 on September 30th, i952. 
The third quarter of last year produced new 
orders of $2,737,000,000, exceeding deliveries 


in the same period by 110%. This means that 














Par Value Dividend Price Current Cash and Current 
and number Dividend so far Dec. 31st High Low High Liabilities Equivalents Assets 
of shares Igft 19f2 192 192 1936-1950 000.000 000.000 000.000 

Aircraft industry 
Beech Aircraft ($1) 599,865 0.80 1.05 14 1/2 16 12 20 5/8 23.9 3.65 29.4 
Bell Aircraft ($1) 879,778 1.12 0.50 21 5/8 28 18 1/4 17 1/4 34.0 5.02 42.3 
Bendix Aviation ($5) 2,117,453 3.00 2.25 60 1/2 64 45 1/8 63 126 : 203 
Boeing Airplane ($5) 1,623,681 2.00 2.67 40 1/4 41 1/4 31 1/8 33 1/8 104 21.9 149 
Consolidated Vultee ($1) 2,375,027 1.40 1.75 20 3/8 20 7/8 16 1/2 33 1/4 92.9 12.0 123 
Continental Motors ($1) 3,300,000 0.50 0.65 10 10 1/4 71/2 24 51.2 12.5 76.8 
Curtiss-Wright ($1) 6,985,387 1.00 0.60 8 3/8 10 7 3/4 13 1/4 38.7 10.1 116 
Douglas Aircraft (no par) 1,200,120 3.50 3-75 62 1/2 65 1/2 52 5411/2 132 38.7 179 
Fairchild Engine & Airplane ($1) 2,310,207 0.40 0.60 7 3/8 7 3/4 5 3/4 8 3/8 23.3 16.1 41.3 
Grumman Aircraft Engineering ($1) 2,000,000 2.00 2.00 25 3/4 31 3/8 23 1/4 29 3/4 57-5 26.1 80.4 
Lockheed Aircraft ($0.50) 2,278,833 1.10 1.20 22 5/8 24 5/8 18 3/8 22 5/8 117 24.4 146 
Glenn L. Martin ($1) 1,861,432 — — 15 1/8 16 8 7/8 45 3/4 42.0 4-79 66.0 
McDonnell Aircraft Corp. , 1.90 1,00 19 5/8 21 3/8 18 20 1/4 25.0 3.51 32.8 
North American Aviation ($1) 35435,033 1.25 0.50 16 1/4 17 7/8 15 29 1/4 60.1 12.4 100 
Northrop Aircraft ($1) 631,200 0.45 0.93 13 1/4 15 1/2 11 5/8 14 37.4 13.9 45-4 
Republic Aviation ($1) 1,005,406 1.00 1.25 19 7/8 22 1/8 13 5/8 24 7/8 29.6 7-39 37-1 
Ryan Aeronautical ($1) 393,843 0.40 0.50 ‘ , ‘ 12 14.1 4-35 17.2 
Solar Aircraft ($1) 587,116 0.80 1,00 18 1/4 21 7/8 16 1/8 29 5/8 17.4 2.69 24.1 
United Aircraft Corp. ($5) 3,192,247 2.00 2.00 38 38 1/2 28 44 1/2 103 39.7 166 
Airlines 
American Airlines ($1) 6,460,395 0.50 0.50 14 3/4 16 3/4 12 1/4 19 7/8 37-3 31.0 57.0 
Braniff Airways ($2.50) 1,279,170 0.50 _ 10 1/8 14 3/4 9 1/8 37 1/2 6.73 3-53 12.5 
Capital Airlines ($1) 2,862,987 _ — 11 7/8 16 3/4 9 7/8 49 3/4 6.26 1.95 6.05 
Eastern Air Lines ($1) 2,395,572 0.50 0.50 26 1/4 28 5/8 22 33 1/2 30.0 29.0 56.0 
National Airlines ($1) 1,000,000 0.50 0.50 14 3/4 16 7/8 11 1/2 34 3/4 10.2 6.97 10.2 
Northwest Airlines ($10) 820,858 — 13 1/4 16 3/4 11 1/4 63 1/2 13.6 5.78 15.8 
Pan American World Airways ($1) 6,142,012 0.50 0.25 9 5/8 12 29 57-4 37-5 74.2 
Trans World Airlines ($5) 2,670,646 — — 17 7/8 23 3/4 16 3/8 79 42.1 24.0 41.0 
United Air Lines ($10) 2,463,063 1.50 1.50 29 1/2 33 7/8 24 5/8 62 1/2 40.2 26.5 45.1 





the American aircraft industry is booked to the 
roof with unfilled contracts. 

What about profit prospects? ‘This aspect of 
the business still discloses certain shadows 
which might decrease under the Eisenhower 
regime. Rising overheads and wage increases, 
partly obtained through costly strikes, are 
factors which must be taken into account in 
our time. The Republicans’ programme stipu- 
lates, however, that the tax burden which in 
the past few years has halved industrial profits, 
is not to be increased. In 1951 sales rose 
substantially, but profits dropped 50%. The 
effect can best be shown by the combined 
results recorded for 1950 and 1951 by twelve 
major manufacturers : 


1950 1951 
Sales $1,388,167,000 $1,979,331,000 
Taxes 48,500,000 68,000,000 
Net profits 62,600,000 30,900,000 


Inevitably, the ‘evil’ of heavy taxation 
continued through 1952. 


The favourites 


Readers will not expect a detailed analysis 
of each company’s financial situation. Brief 
indications will be sufficient to outline the 
major development tendencies of some of the 
important manufacturing firms. A general 
feature of all aviation manufacturing stocks 
is that the New York Stock Guide of “Stand- 


ard & Poors” at the end of 1952 still described 
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them as more or less “speculative.” Why is 
this ? For a long time to come the aircraft 
industry is likely to live off the rearmament 
boom. As long as 80 to 90% of its total orders 
come from the Government and are directly 
affected by the international political situation, 
it is not “depression-proof” in the eyes of the 
investing public. This may change when 
aviation becomes the common property of the 
masses, the mode of transport of the people.— 
Let us briefly spotlight the situation of individual 
companies : 

Boeing Airplane Co., Seattle, Wash. : 1951 
sales were $337,000,000. Backlog on Septem- 
ber 30th, 1952, about $1,500,000,000, which 
probably has increased since. Main supplier to 
the Air Force of medium and very heavy jet 
bombers (B-47 and B-5z), orders for which are 
said to be scheduled to reach $10,000,000,000. 
The 1951 profit was equivalent to $4.40 a 
share, and this is expected to have doubled in 
1952.—The company recently has started 
development of a heavy military and commer- 
cial jet transport, no doubt involving consider- 
able expense ; it is hoped that it will fly in 1954 
as the first U.S. jet transport.—Conservative 
development and personnel policy. 

Consolidated Vultee Aircraft Corp., of San 
Diego, Calif. ; Fort Worth, Tex., etc. : Last 
year still heavily occupied with the manufacture 
of B-36 long-range heavy bombers (6 piston 
plus 4 jet engines), the present battle-horse 
of the USA ; this production will begin to be 
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phased out in 1953. A new contract for the 
development of the YB-6o very heavy jet 
bomber has been awarded, but so far no pro- 
duction order has resulted. The company has 
several development orders for radical delta- 
wing types and has received a first production 
contract for an Air Force delta-wing fighter. 
In addition, the company is active in commer- 
cial transport production : at the end of 1952 
it held orders for 176 “Convair 340” twin- 
engined airlines for a total of $180,000,000. 
The company has some of the largest aircraft 
production facilities in the world ; several top 
management changes have occured in the past 
few years.—Strongly tied up with Atlas Cor- 
poration, the investment company, Consolli- 
dated Vultee also possesses petroleum interests, 
the management of which has been entrusted 
to a new subsidiary called San Diego Corpora- 
tion. In the last two years profits have been 
reported. Backlog exceeded $1,000,000,000 on 
September 25th and probably has grown since. 

Curtiss-Wright Corp., Wood Ridge, N. J., 
with a number of divisions, notably the im- 
portant Wright Aeronautical Division, engine 
manufacturers :—Second largest engine pro- 
ducer in the USA (after Pratt & Whitney), 
with a backlog exceeding $1,000,000,000 on 
June 30th, 1952, which no doubt has substan- 
tially risen since. In World War II the com- 
pany still engaged in aircraft production but 
has since abandoned this field. Main activity : 
production of the Armstrong-Siddeley “Sap- 
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phire”’ jet under licence, production of propel- 
lers and flight simulators. The company’s 
development of its own jet types probably 
absorbs considerable amounts at the present 
time.—About three years ago important 
changes took place in the Board of Directors 
and management. 

Douglas Aircraft Co., of Santa Monica, El 
Segundo, Long Beach (Calif.), etc.: De- 
the Stock Guide of Standard 


of the best aircrafts.” 


scribed in 
and Poors as “one 
On July ist, 1952, the company had a 
backlog of orders of $2,100,000,000, which 
probably has risen since. In addition to large- 
scale production for the Air Force and Navy, 
the company is one of the leading transport 
manufacturers, the latter activity amounting 
to about 13% of total sales. For years the 
company has made itself a name as one of the 
most progressive aircraft engineering firms 
and at present is working on the development 
of its DC-8 commercial jet transport. Neverthe- 
less, Douglas is regarded as a conservative 
enterprise, in whose Board and management 
hardly any changes have taken place for years. 

Grumman Aircraft Engineering Corp., Beth- 
page, L.I., N. Y.: One of the oldest sup- 
pliers of naval aircraft, one of the soundest 
medium-sized manufacturers with a backlog 
probably far exceeding $500,000,000. Spe- 
cializes in the development and manufacture 
of carrier-borne fighters and anti-submarine 
aircraft ; after a short-lived experiment the 
company has never quit working for the Navy. 
Conservative. 

Lockheed Aircraft Corp., of Burbank, Calif., 
and elsewhere, the “child prodigy” of the 
American aircraft industry, which since 1938 
has joined the top rank of American aircraft 
manufacturers. Backlog probably about 
$2,000,000,000. Like Douglas, it is active in 
the commercial transport manufacturing field 
which probably brings in something more than 
10% of total sales. Large orders from the Air 
Force and Navy (long-range patrol bombers) 
and, like Douglas, from airline companies all 
over the world. For several years no changes 
have taken place in top executive positions. 
Sales in the first half of 1952 exceeded those 
for the corresponding period of 1951 by 93%. 
In spite of a protracted strike in 1952 quali- 
fied as “‘good trade position” in the Stock 
Guide. 

United Aircraft Corporation, East Hartford, 
Conn. : The most important concern of the 
aircraft industry and the world’s largest engine 
producer. In addition to engines, it produces 
propellers, aeroplanes and helicopters. Devel- 


Oped its own jet engine types from original 
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Rolls-Royce licences ; its J-75 jet is described 
as the most powerful production engine of the 
present time. It is also developing a high- 
power propeller turbine. In spite of the advent 
of the jet engine, the Hamilton Standard Divi- 
sion delivered propellers valued about 
$68,000,000 in the first half of 1952, 48% more 
than in the same period of 1951. The Sikorsky 
helicopter division has become prominent as 
a result of the Korean war, in the course of 
which several types, such as the S-55, have 
proved their usefulness in combat areas. The 
Chance-Vought aircraft division has large 
orders for a carrier-borne naval fighter.— 


Total orders far in excess of $2,000,000,000. 


General 


These brief indications illustrate the large 
amounts of money which the U.S. aircraft 
If additional 


manufacturers are to be quoted, special men- 


industry is manipulating today. 


tion should be made of North American Avia- 
tion, Inc., one of the soundest companies on 
the U.S. West Coast, and to Republic Aviation 
Corp., of Farmingdale, on the East Coast, 
both of which are engaged in supplying the 
majority of U.S. fighters delivered to the 
tactical air forces of the West. But even newer 
and smaller companies, such as McDonnell 
Aircraft or the Piasecki helicopter firm, cannot 
be overlooked, since they distinguish them- 
selves by extremely progressive engineering and 
continue to receive contracts. Finally, there 
is the big Fairchild Engine and Airplane Corp., 
which produces the standard cargo transport 
aircraft for the U.S. Air Force and is engaged 
in a variety of development projects, notably 
in the field of guided missiles. 

All this would be incomplete if two vital 
aspects of the industry were omitted : already 
today, in a period of nominal peace, the U.S. 
aircraft industry is widely dispersed and decen- 
tralized through a number of “shadow plants.” 
Nearly the entire American automobile indus- 
try, including Ford, General Motors, Chrysler 
and smaller firms, have been enlisted for the 
production of aircraft, engines or parts. Sec- 
ondly, there is hardly a major aircraft firm 
in the United States that is not pushing its 
research work and even manufacture in the 
field of guided missiles. 

In addition to aircraft and engine firms, 
manufacturers of accessories and equipment, 
such as Bendix Aviation Corp. and Sperry Corp., 
are playing an ever more important role. Since 
up to 40% of the cost of a modern fighter is 
absorbed by equipment, it is understandable 
that the Stock Exchange is closely watching 
the securities of these companies. 
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Air transportation 


In spite of the American petroleum strike 
which began in May 1952 and necessitated 
substantial cuts in fuel allocations to the 
operating companies and consequently a reduc- 
tion of flying schedules, the American air 
transport industry can look back on a very 
successful year. This was not altered by the 
reduction in 1952 of the mail rate from $1.30 
to $1.12 per ton-mile. Even the growing 
competition of domestic cargo and charter 
companies and of the European airlines hardly 
affected scheduled air transportation inthe USA. 

In the past year the regular airlines increased 
their passenger volume 17%, their cargo and 
mail 9%. This was due partly to the expansion 
of coach class services which had been introduced 
in the USA some time before but grew 83%, 
in 1952 alone. In the face of this growth, it 
was practically of no importance that a substan- 
tial portion of first-class passengers shifted to 
coach air travel. As wide circles of Congress 
and the public had criticised the system of 
subsidising the airlines through high mail 
payments, a separation between mail payments and 
subsidies was effected in 1952. On this occasion 
the Civil Aeronautics Board pointed out that 
subsidies, totalling $17,000,000, amounted to 
only about 5% of total operating revenues. 

In spite of all this, “Standard & Poors”’ still 
describes air transport securities as “specula- 
tive.’’ This verdict is no innovation for 1952, 
however : it has always existed. A new feature 
is merely that even Pan American Airways, 
which had always been regarded as being in a 
cee 


company’s wide experience in foreign operations 


class by itself, is given similar marks : 


and proposed merger and interchange plans, 
if approved, are favourable long-term factors. 
In view of the uncertain nature of mail subsi- 
dies and the natural hazards of the business, 
however, the shares should be held only in 
PAA’s dominant 


position in Flag Line overseas operations was 


speculative accounts... 


ended by post-war route awards to TWA, 
Braniff, Northwest and others...” Only 
Eastern Air Lines, primarily a domestic car- 
rier, receives a special recommendation : 
“most conservative air travel issue.’”” What is 
the basis of this opinion ? Simply this: consist- 
ent and conservative equipment and personnel 
policies, a conservative expansion policy 
expressed mostly in the form of mergers, and 
the company’s exemplary engineering, main- 
tenance and overhaul organization. 

This is the present picture—rudimentary 
but as objective as possible—of the U.S. air- 
craft and airline industries as seen by the New 


York Stock Exchange. 
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x U.S. News and World Report, 
December 1952.—“Top Secret Air Base.’’ 


“Last fall, a group of newspapermen visited 
the U.S. air base at Thule, Greenland. Much 
of what they saw they could not tell their readers, 
for many details of the base are classified—top 
secret. Top secret in Greenland, that is. 

“Not so in Washington. Shortly after his 
return, one of the reporters stopped in at 
the Coast and Geodetic Survey Office. There, 
for a nickel, he purchased an item on sale to 
the general public : a detailed chart of the air 
base at Thule. 

“The five-cent chart 
location of the base, its elevation, the length 
and size of the runways, the location of 











showed the exact 


beacons. It spotted surrounding landmarks, 
gave flight information to help guide any 
stranger to a safe landing on the secret airstrip. 
“There was one error. The chart showed 
the Thule runway as 7,500 feet. The reporter 
knew the strip was 10,000 feet. He called the 
clerk’s attention to the mistake. She promptly 
telephoned a military office, got the figure 
corrected, and thanked him kindly.” 


x “Newsweek,”” January 5th, 1953.— 


“Western Air HQ.”’ 


“Almost hidden within the beautiful Fon- 
tainebleau forest some thirty miles south-east 
of Paris lies Headquarters, Allied Air Forces, 
officialese as 





Central Europe—known in 
AIRCENT. There airmen from Britain, 
France, Belgium, Holland, Canada and the 
United States direct the air defences of West- 
ern Europe from Denmark to the Alps. . . 
“But Central Air, as it is familiarly known, 








international 
There are 


has not been able to achiev 





unification in one respect—food. 
separate French, British and U.S. messes. At 
first, the Dutch ate with the British (typical 
dishes : Lancashire hot-pot and steamed mar- 
malade pudding), but switched in disgust to 
the American mess (fried chicken or steak 





twice a week).”’ 


«x “Der Spiegel,”’ No. 1, 1953.—“Infiltra- 
tion from the East—We want to Survive.”’ 


“That someone who has never been a 


soldier had the gall to address 119 generals and 
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bearers of the highest decorations for gallantry 
as ‘My dear comrades’ subsequently irritated 
the military even more than the suspicion 
which by then had arisen that this civilian 
might be collaborating with the East. 

“The civilian bears the well-known military 
name of von Reichenau and is a brother of 
Field Marshal Walter von Reichenau who 
died during the last war... This Ernst von 
Reichenau had sent out invitations for an 
informal get-together at Stuttgart-Feuerbach, 
to be followed by a discussion, in the very 
week of the important parliamentary debates 
on the European Defence Community... 
Host von Reichenau provided Wiener Schnit- 
zel, hotel accommodation, taxis and, if needed, 

















air tickets to Stuttgart. Cost, about 20,000 


marks... He declared that as a military 
adviser in China he had made about a million 
pounds... And just as other people collected 
Old Masters, his own hobby was to gather his 
friends around him... 

“Then came the moment when ‘our magnifi- 
cent Colonel Rudel,* a soldier who fired his 


guns where it was necessary’ (Reichenau) 








spoke up: ... Unification of Germany, ‘for 
we want to survive, and a homeland in which 
none of us are left is not much use to us. 
Perhaps... American atom bombs will drop 


on us in the mornings and Russian ones in the 








>>> 


afternoons . . 
“Der Spiegel” then quotes a number of 





apparently reliable witnesses to the effect that 
Reichenau’s Chinese millions did indeed come 
from the East, but not from as far as China. 
It is claimed that Reichenau organized his 
Stuttgart gathering on behalf of the Com- 
munists and had played host to his guests 
under the high but invisible patronage of the 
East. 


x “Il Globo,’’ December 23rd, 1952.— 
“Five hundred million dollars for the 
purchase of aircraft in Europe.”’ 


“Paris, December 22nd, 1952.—Well-in- 
formed observers assert that between now and 
the end of 1955 the American Government 


will spend about five hundred million dollars 


* Colonel Rudel, most highly decorated Stuka pilot 
of World War IT. 


INTERDC>AVIA 


on the purchase of ultra-modern British and 
European jet fighters and place these aircraft 
at the disposal of the North Atlantic Treaty 
Powers... Countries receiving contracts 
will be, in the order of the importance of the 
purchases, Great Britain, France, Italy, Belgium 
and Holland. 

“While details of the programme have not 
yet been fixed in Washington, it is reported 
that the majority of fighters to be ordered will 
be of British design. Favourite of the moment 
seems to be the Gloster ‘Javelin’ delta-wing 
fighter. 

‘As far as contracts for Italy are concerned, 
the Fiat Company will play the most prominent 


role in the production under licence of British 
types.” 


x “Thousands of Years from Now,” a 
story by Hans Christian Andersen, 
written in 1853.—From the Season’s 
Greetings Card of Scandinavian Airlines 
Systems. 


Editors Note: We have the most friendly feelings for 
SAS, from the President down to the last mechanic, and the 
fairy tale writer Hans Christian Andersen probably counts 
among his friends all the members of the editorial staff from 
their early youth to the present. But... the New Year story 
entitled “Thousands of Years from Now’? is a little doleful 
and somewhat alarming for a European, and it took a strong 
dose of aquavit to get us back into the holiday mood... 


“Yes, thousands of years from now men 





will fly on wings of steam through the air, 
The young inhabitants of 
America will visit old Europe... The 
Thames, the Danube and the Rhine still roll in 
their valleys, Mont Blanc still stands firm with 
its snowy summit... But generation after 
generation has become dust... The ship of 
the air comes. It is crowded with passengers... 
Already Europe is in sight... Then they 
rush on, through the tunnel under the English 
Channel, to France, the country of Charle- 
magne and Napoleon... They applaud the 
names of scientists whom our time does not 
yet know, but who will in after days be born 
in that crater of Europe, Paris... Now the 
steamboat of the air crosses the country 
whence Columbus set sail... Beautiful 
black-eyed women still live in those blooming 





across the ocean. 














valleys... Then through the air, across the 
sea, where once stood old eternal Rome. It 
has vanished ! The Campagna is a desert ; a 
solitary ruined wall is shown as the remains 
of St. Peter’s, and there is even doubt that 


Down below lies 














this ruin is authentic... 





Germany, which was once covered with a 
massive network of railways and canals... 
‘There is really a great deal to be seen in 
Europe’, says the young American traveller. 








> 


‘And we have seen it in eight days’. . .’ 





As we said above, this New Year’s story made us shiver. 
There is no denying it: Andersen foresaw the mess more or 
less accurately. Ed. 
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POLITICAL 


@ NATO Conference, Paris 


Because of the change in the American Government 
and economic difficulties in Western Europe the resu/ts 
of the 10th meeting of the Council of Ministers of the North 
Atlantic Treaty Organization were meagre. Credits for 
the construction of bases in Europe were cut from the 
original estimate of $440,000,000 to a bare $225,000,000, 

The 11th meeting of the Council of Ministers is to be 
held in the first quarter of 1953. 


@ Mutual Security Agency 

In its Report for 1952 the Mutual Security Agency 
stresses that its defence support funds went “‘in increas- 
ing amounts for commodities directly useful in gearing 
Western European production to defence.” During 
the period January to November 1952 procurement credits 
for a total of $1,251,650,000 were approved, including 
approximately $620,850,000 for raw materials and 
semi-finished products, compared with a total of 
$318,499,000 in the corresponding period of the pre- 
vious year. 


@ Japanese Air Agreements 

The Japanese-American air agreement concluded 
in mid-1952 was a first step towards the opening of 
Japanese air transport eastwards, and the agreements 
signed with the Scandinavian countries (Sweden, Norway, 
Denmark) on December 20th, 1952 and with Great Bri- 
tain on December 29th open up the way towards the 
West. Immediately after conclusion of the Anglo- 
Japanese agreement, Japan began air transport talks 
with Brazil. 


SERVICE AVIATION 


@ U.S. Air Power Doubled 

Writing in the year-end issue of “Planes,” the Air- 
craft Industries Association publication, General 
Hoyt S. Vandenberg claims that the United States has 
doubled its air power since the outbreak of the Korean 
conflict. The U.S. Air Force has been increased by 
48 wings and now totals 96 wings. However, many of 
these wings still have out-of-date equipment. More- 
over, Russia has produced five times as many aircraft as the 
United States during the past five years. 


@ ‘Operation Pinetree” 

Early in January 1953 the Canadian Government 
announced that hundreds of U.S. Air Force men had been 
moving into Canada for several weeks previously to man radar 
stations, This is the culmination of a hitherto sop secret 
two-year programme known as “Operation Pinetree.’’ The 
United States has borne the major share of the cost of 
constructing the Canadian radar network, as the radar 
stations in Eastern Canada are designed primarily as a 
protection for industrial centres in the United States. 


@ Pacific Air Lift 

During 1952, Military Air Transport Service aircraft 
averaged one Pacific crossing every 45 minutes. They 
carried 175,000 passengers, 14,000 medical patients and 
30,000 tons of cargo and mail on 11,325 flights. 


@ U.S. Air Force over the North Pole 

Washington headquarters of the U.S. Air Force 
has announced that special reconnaissance versions of 
the Boeing B-2z9 ‘Super Fortresses” made daily survey 
flights over the North Pole during 1952. 


@ ‘Super Priority” Fighters for Royal Navy 

Sources close to the British aircraft industry claim 
that the Government will soon put jef fighters for the 
Royal Navy on the “Super Priority’’ list. They maintain 
that development and production of naval fighters 
had been so seriously retarded that drastic measures 





* Extracts from ‘“Interavia Air Letter,” daily inter- 


national news digest, in English, French and German. 
All rights reserved. 
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Three leading personalities from the Italian aircraft industry have been made ‘Cavalieri del Lavoro.”’ Left to right : 
Prof. Vittorio Valletta, President of Fiat ; Ing. Armando Piaggio, President of Piaggio and Co. ; Remo Zenobi, member 


of the Board of Directors of Societa Aerostatica. 


are necessary. The Hawker “Sea Hawk,’’ which is to 
go into service in three months time, (one year behind 
schedule ), is said to be slower than the Russian MiG-15, As 
the Hawker “‘Hunter’”’ and Supermarine “Swift,” both 
on the “Super Priority” list, are not suitable for conver- 
sion into carrier-based aircraft, the Navy is basing its 
hopes on the development of a new carrier-based jet fighter 
with performance equal to that of any adversary likely to be 
met over the open sea, beyond the range of land-based 
fighters. 


@ 1,000 Aircraft for Italian Air Force 

During a recent speech at Caserta Aeronautical 
Academy, Italian Defence Minister Randolfo Pacciardi 
stated that “despite budgetary difficulties and incom- 
prehension in certain circles” the Jtalian Air Force is 
to have a strength of 1,000 first-line aircraft “in the 
near future.” 


AIR TRANSPORTATION 


@ Passenger volume increased 17 times 

The International Civil Aviation Organization’s 
annual report for 1952 revealed that the number of 
passengers carried throughout the world in 1952 was seventeen 
times as high as in 1937. 


@ European Air Research Bureau 


On December 22nd, six leading European airlines 
(SAS, Air France, Sabena, BEA, KLM, Swissair) 
formed an Air Research Bureau to coordinate flight 
schedules and eliminate unnecessary competition, 
with a view to strengthening the economic position of internal 
European air transport. The Bureau, provisionally 
housed in Brussels, will later move to Stockholm. 


@ Aircraft orders for U.S. airlines 

A total of 260 aircraft (115 four-engined and 145 
twin-engined types) is on order for American airlines 
for delivery before the end of 1954. 


Air Marshal W.A. Curt , Chief of the Canadian Air 
Staff (right) handing instructions to the new Air Officer 
Commanding, Air Division Overseas, Air Vice-Marshal 
H. L. Campbell, whose headquarters are to be in Paris. 








INTER 25AVIA 


@ Air France Fleet and Route Network 

On December 31st, 1952, Air France’s General 
Manager for North America, Henri J. Lesieur, stated 
that the national carrier, which has she most extensive 
network, in the world (145,000 miles) is to put new flying 
equipment into service in 1953. De Havilland “‘Comet”’ jet 
airliners will be used on European services and to 
Africa and the Middle and Far East, Vickers ““Viscount”’ 
propeller turbine aircraft on short stages in Europe and 
Lockheed “Super Constellations” for ocean flights. 


@ German Airline’s Precursor Founded 

The “Ad&tiengesellschaft fiir Luftverkebrsbedarf’’ (pre- 
cursor to a new Lufthansa, which cannot be founded 
until the German Treaty is ratified) was founded at 
Cologne on January 6th, 1953. The capital of DM 
6,000,000 was subscribed by the West German Federal 
Republic (DM 4,498,000), the Federal Railways (DM 
1,000,000), Land North Rhine-Westphalia (DM 
500,000) and two officials of the Federal Transport 
Ministry (DM 1,000 each). Chairman of the Board: 
Dr. Kurt Weigelt ; Board members : Ministerial Director 
Leo Brandt (North Rhine-Westphalia), Professor 


Edmund Frohne (Chairman of the Board of the Federal 





























Passengers’ waiting room at Amsterdam-Schiphol inter- 
continental airport. 


Railways), Lord Mayor of Stuttgart Dr. A. Klett, 
Werner Kreipe (Federal Transport Ministry) ; Man- 
agement: Hans M. Bongers (former official of the 
Deutsche Lufthansa), Engineer Hoeltje, Walter Issel. 


AIRCRAFT INDUSTRY 


@ International Aviation Trade Show 

The Second International Aviation Trade Show is 
to be held at the Hotel Statler in New York from June 
gth to 11th, 1952. 
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@ “Stratojet’’ Production at Lockheed 

Lockheed Aircraft Corp. delivered the first Boeing 
B-47 “Stratojet’’ six-jet bomber built at Marietta, Ga., Di- 
vision to the U.S. Air Force early in January 1953. 


@ New U.S. Air Force Orders for Ford 

At the end of 19 52, Ford Motor Co.’s Aircraft Engine 
Division received an additional contract from the U.S. 
Air Force for the manufacture of Pratt & Whitney 
J-57 jet engines to a total value of over $20,000,000. 
A Ford spokesman in Chicago has stated that current 
U.S. Air Force orders to Ford now total $800,000,000. 


@ “Super Priority” for British Civil Transports 
Britain’s “Super Priority’’ programme, hitherto limited 
to combat aircraft, has been extended to three civilian transport 
aircraft : the de Havilland “Comet”’ jet airliner, and the 
Vickers “Viscount” and Bristol “Britannia” propeller 
turbine aircraft, it was recently stated by Minister of 
Supply Duncan Sandys. The object is evidently to in- 
crease British aircraft exports and hence, dollar reserves. 


FIRST FLIGHTS—NEW AIRCRAFT 


@ Flight Testing of the Hawker “Hunter F.2,’’ 
development of the Hawker F.1 single-seater fighter, 







> 4 
Pratt & Whitney Aircraft Division of United Aircraft 
Corp. has been awarded the American Legion’s annual 
prize for its programme of employment of disabled 
persons. Out of Pratt & Whitney’s 22,165 employees, 
4,921 have some physical disability. 


was begun at the end of 1952. The “Hunter F.2” is 
fitted with an Armstrong-Siddeley “Sapphire” jet 
engine (Mark and performance of the power plant used 
are not known officially, but it is probably the ASSa.7 
of approximately 10,000 lbs. static thrust dry or 15,000 
lbs. with afterburner). 

@ It has now been learned that the prototype of the 
Grumman $2F-1 twin-engined anti-submarine aircraft 
began flight tests at the beginning of December 1952. 
Designed for carrier-borne operations, the S2F-1 has 
a crew of four and is equipped with the latest electronic 
search and navigation instruments (all-weather opera- 


Hawker “Hunter F’.2” single-seater fighter with Armstrong-Siddeley ‘‘Sapphire”’ turbo- 


jet. 





















Douglas X A3D-1 twin-engined naval jet bomber. Is said to reach speeds ‘of 600 to 700 m.p.h. and to operate at over 
40,000 ft. 





tions). Power plant : Wright R-1820 “Cyclone 9” of 
1550 h.p. max, take-off power. 


@ Lockheed F-104.—A supersonic fighter (apparently 
with straight, thin wings) in its early development 
stages. Work is being carried out under U.S. Air Force 
contract. 


@ The U.S. Air, Force has chosen the Cessna 318 
twin-engined light trainer (Turboméca “Marboré”’ jet 
engines) for the initial training of its future fighter 
pilots. An all-metal low-wing monoplane (seats side by 
side), it is said to have a max, speed of more than 400 
m.p.h. 


@ When these lines appear in print, the Morane- 
Saulnier MS 755 twin-jet fighter-trainer (Turboméca 
*Marboré II” engines of 880 lbs, static thrust each) will 
doubtless have made its first flight and be well into its 
flight test programme. A two-seater (seats side by side) 
which in spite of being relatively light has all the 
equipment of a modern fighter-trainer, such as pressure 
cabin, machine guns and camera gun, complete blind- 
flying equipment, etc.—Gross weight 5,946 lbs., speed 
between 430 and 485 m.p.h., service ceiling 39,400 ft., 
take-off run 1,310 ft. 


HELICOPTERS 

e@ A Sikorsky S-55 helicopter is being prepared for the 
experimental installation of three Boeing 502-8 gas turbine 
engines of 210 h.p. take-off power each. The S-55 is 
normally fitted with 600 h.p. Pratt & Whitney R-1340 
“Wasp” engines. 

@ The Piasecki Helicopter Corp. is experimenting in the 
use of boundary-layer suction for helicopter rotors. 

@ A gas turbine for use in helicopters is being devel- 
oped at Solar Aircraft Co. 


Grumman S2F-1 carrier-based anti-submarine and attack aircraft. 


@ Continental R-975-42 is the type designation of a 
new nine-cylinder helicopter engine with a take-off 
power of 550 h.p. 


TECHNICAL BRIEFS 

@ Republic XF-91 “Thunderceptor’’ experimentally 
fitted with a V-shaped tail unit.— Republic F-84 F 
“Thunderstreak’’ reaches speeds of approx. 570 m.p.h. ; 
the aircraft is fitted with a Wright “Sapphire” turbo- 
jet.—Grumman Aircraft Engineering Corp. is working on 
the development of unmanned aircraft.—Vladimir 
Vasilshenko, a Russian designer not hitherto mentioned, 
is said to have designed a tailless aircraft for very high 
speeds.—The first Dassault ‘“Mystére II’’ fighter fitted 
with SNECMA-ATAR 1o1 C turbojet will have been 
completed and have begun its flight tests by the time 
this appears in print.—A pre-production series of 25 
Fouga CM.170-R “Magister’’ light twin-jet fighter- 
trainers has been ordered from Etablissements Fouga 
& Cie. 


INSTITUTES AND CONFERENCES 


@ The Association pour |’ Encouragement a la Recherche 
Alronautique is to hold an aero-electronics congress in 
Paris next June, during the Paris Air Show. This con- 
gress, under the chairmanship of General Bergeron, 
chairman of the Armament Industry Research Com- 
mittee, will discuss problems of telecommunications, 
navigation, electronic landing aids, traffic control 
installations, etc. 


@ General Aldo Urbani, Chief of the Italian Air Staff, 
announced during the plenary session of AGARD 
(NATO’s Advisory Group for Aeronautical Research 
and Development) in Rome at the end of 1952, that a 
new Italian aviation research institute would shortly be built. 


MATRA-Cantinieau MC 101 two-seater helicopter with 100 h.p. Hirth engine. The 


model has been dismantled and overhauled following a first series of tests, and has 
been fitted with a more powerful Continental engine (type C-1257). 
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Introduction 


After careful study of the probable future development of air 
transport, the French Secretariat General for Civil and Commercial 
Aviation invited French designers to submit preliminary projects 
for a medium-stage commercial aircraft. 

The Equipment Committee had arrived at certain conclusions 
which determined the technical specifications for the contest. These 
conclusions were that for the next fifteen to twenty years the maxi- 
mum speed of commercial aircraft is very unlikely to exceed about 
560 m.p.h. and that it will probably not be possible to cross the sonic 
barrier economically during this period. Competition will no longer 
be for speed but for improvements in accommodation and comfort. 

There are already proven types in existence for long-range services, 
though they are still capable of improvement. Their weight varies 
round about 110,000 to 130,000 lbs, their payload about 13,000 to 
22,000 Ibs and their range is roughly 5000 miles (at 280 to 310 m.p.h.). 
At present they have piston engines, but later they will have pro- 
peller turbines. American factories are already working on trans- 
Atlantic commercial] jet aircraft with a speed of 560 to 590 m.p.h. 
Great efforts are being made to reduce the runway length required 
to less than 6500 ft., but many experts demand runways 11,800 to 
15,700 ft. long for these aircraft. 

America appears to be showing an interest again in large flying 
boats. It is not unreasonable to imagine that by 1960 there will be 
machines weighing 286,000 to 330,000 lbs flying at over 560 m.p.h. 

The evolution of the helicopter suggests that there will be con- 
siderable developments in this field in the fairly near future. Operat- 
ing costs, speeds and ranges will be greatly improved, so that jet- 
powered helicopters will be perfectly capable of operating commercial 
services over distances of up to 300 miles. The beginning of com- 
mercial operations, over stages of 120 to 180 miles, can be expected 
in about two years’ time. 

For various reasons the members of the Committee ruled out the 
manufacture of long-range aircraft, particularly because the small 
number of aircraft to be built would not be sufficient to justify the 

cost of development and investment. 

On stages of up to 300 miles the rotary-wing aircraft can replace 
the conventional aircraft. Its load factor will be higher, since it can 
land near city centres, which reduces the time required to fly from 
one town to another. 

With the long-range aircraft left out of consideration and the 
helicopter operating services up to 300 miles in length, there remains 
a need for a medium-stage aircraft with a range of 500 to 2000 miles 
but which can still be operated economically over greater distances. 

To be really efficient, such an aircraft must be capable of operation 
over a fairly long period of time, namely twelve to fifteen years. So 
as not to be too soon outdated, it must have a fairly high speed, in 
the region of 460 m.p.h., and a fuselage “ fat” enough to take a 
considerable payload (80 passengers, 17,600 to 22,000 lbs, over 1200 
miles). 


Preliminary projects 


Quite a number of preliminary projects were submitted by the 
various designers. They were examined by the Technical and Indus- 
trial Directorate, who reduced them all to a common basis for the 
purpose of comparison, and by the Secretariat General for Civil and 
Commercial Aviation who investigated their economy and their 
commercial and operational value. 
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The French Civil Aircraft Programme 





These preliminary projects can be divided into four classes, accord- 
ing to the type of power plant used : 


Class A: three SNECMA ATAR 101 D or Rolls-Royce “ Avon” 
turbojets 1. 


Class B: four SNECMA TB 1000 B propeller. turbines. 


Class C: four by-pass engines (these engines do not yet exist, but 
thrusts of 5500 to 6600 Ibs have been assumed) or two ATAR 
101 Es and two Turboméca “ Marboré II’ auxiliary jets. 


Class D: mixed power plant, turbojets and propeller-turbines (two 
“* Avons” and two TB 1000 Bs ; two Bristol “ Proteus " and 
one “ Avon”; two ATAR 101 Ds and two Rolls-Royce 
* Darts ”). 


The performance of the Vickers-Armstrongs “Viscount 700”, the 
de Havilland “ Comet 2 ” and the Douglas DC-6B 2 have been included 
in the table for comparative purposes. 

A comparison of the various methods of propulsion gives the 
following results :-— 


Class A: Turbojet aircraft. 


The cruising speed of jet-powered aircraft (class A), i.e. 430 to 
460 m.p.h., considerably exceeds the speed required (at least 370 
m.p.h. at 24,600 ft.). Moreover it is only at this high speed that this 
class of aircraft is economical. 

Cruising altitude is always the highest possible—its only limit is 
the aircraft’s guaranteed ceiling when all engines are running. 

The runway length imposed (4900 ft.) limits the take-off weight— 
and the payload—for a stage length of 910 miles. On the other hand 
it is interesting to note that the 5900-ft. runway given for a stage 
length of 1160 miles is less restricting, and that the payload on this 
stage is generally higher than that on the 900-mile stage. 

Jet-powered aircraft are very sensitive to temperature on take-of/. 
For a temperature 15° higher than the standard the necessary runway 
length incrases by 650 to 1000 ft. at least. At even higher tempe- 
ratures runway length increases still further (8200 ft. at 45° C). To 
be able to use a 4900-ft. runway aircraft must take off with greatly 
reduced load ; payload is reduced by 5500 to 6600 kg. at a tempe- 
rature of 45° C, 


Payload is sufficient to carry 60 to 65 passengers in second class, 
with holds large enough for 2200 lbs of freight. On the 900-mile stage 
the full Joad permissible for the fuselage dimensions cannot be carried, 
and payload is reduced to about 13,600 lbs. 


Design A presents a number of disadvantages, in particular the 
difficulty of feeding air to the third turbojet (in the tail). 


* Power of these engines : SNECMA ATAR 101 D, 6170 Ibs (without water injection) ; Rolls-Royce 
“ Avon ”, 6500 Ibs ; SNECMA TB 1000 B, 1580 eshp ; SNECMA ATAR 101 E, 7275 Ibs (with water 
injection) ; Turboméca “ Marboré II ”, 660 lbs ; Bristol “ Proteus ”, 3780 eshp ; Rolls-Royce “ Dart ”, 
1515 eshp. 


* The Vickers “ Viscount 700” has four Rolls-Royce “ Darts”; gross weight 50,000 Ibs, weight 
empty 32,100 lbs, maximum payload 12,400 lbs, payload 11,400 lbs over 720 miles, at 315 m.p.h. 
cruising speed (cf. Interavia Review, No. 4/1950, pp. 199-204).—The de Havilland “ Comet 2” has four 
Rolls-Royce “ Avon” turbojets of 6500 Ibs ; gross weight 120,000 Ibs ; maximum payload 12,190 Ibs ; 
maximum range 2500 miles ; speed 500 m.p.h.— The Douglas DC-6B has four 2500 h.p. Pratt & Whitney 
R-2800-CB17 piston engines ; gross weight 106,000 lbs, weight empty 54,000 Ibs, maximum payload 
20,000 Ibs, maximum range 4900 miles. 
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Class B: propeller-turbine aircraft. 


Cruising speed is about 390 m.p.h. at between 29,500 and 32,800 ft. 

The fixed runway length imposes no restrictions, and aircraft take 
off with the maximum payload permissible for the fuselage, for all 
stage lengths and with a wide margin. An increase of 30° C in tempe- 
rature has practically no effect on the payload. 

Payload is about 19,800 lbs. If sufficient fuel can be carried, 
aircraft will be able to cover stages considerably higher than in the 
programme. Propeller turbines’ low consumption and the high 
payload possible produce a low cost per ton-mile. 

The TB 1000 B propeller turbine is not yet perfected and its 
development raises very serious technical and financial problems. 


Class C: aircraft with by-pass engines. 


These aircraft have substantially the same characteristics as those 
in class A. However their speed is lower (about 370 m.p.h.) and their 
engines are more sensitive to temperature rises. 

Although fuel economy is greater and payload higher than in 
class A aircraft, cost per ton-mile is about the same. 

At the moment there are no by-pass engines (except one for 
880 lbs thrust), so that projects for aircraft using them must remain 
on paper for the time being. 


Class D: aircraft with mixed propulsion. 


Although there are quite a number of possible combinations of 
turbojets and propeller turbines, aircraft in this class have certain 
characteristics in common. 

Cruising speed is between that of class A and class B, but may 
reach that of class A (460 m.p.h.). 

Take-off run is also somewhere between class A and class B, but 
approaches rather class B. 

Payload is 19,800 lbs for all stage lengths, and cost somewhere 
between class A and class B. 

To sum up, the following technical conclusions can be drawn : 


1) for the speeds given in the programme, aircraft with four propeller 
turbines (class B) are unquestionably superior to those of other 
classes and they offer interesting range possibilities. 

2) If however a relatively high cruising speed is sought, so as to 
prevent the aircraft from becoming outdated too rapidly, propeller- 
turbine aircraft (class B) must be conceded to be too slow. 


3) Aircraft with mixed propulsion (class D) have roughly the 
same speed as those in class A, an operating cost equivalent to that 
of class A, a higher playload, lower sensitivity to temperature and 
extensive range qualities. 


These conclusions must be examined in the light of other factors 
that have to be taken into consideration for a commercial aircraft, 
such as adaptability in use, the manufacture of the aircraft and the 
relevant research to be undertaken, and finally what exists or is 
being planned in other countries. 
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a) The ATAR turbojets provided for are of the D version. This 
type of engine is still capable of further development (take-off thrusts 
of 7275 lbs are already being mentioned). The fact that it is being 
used in military aircraft guarantees that full attention will be given 
to its development. 

b) The installation of three turbojets (two in the wing roots, one 


in the tail) presents no difficulties—but the supply of air to the 
tail engine needs considerable study. 

c) Maintenance and replacement of the turbojets will not be very 
complicated. 

d) The installation of a jet engine in the tail enables practically 
all electrical and hydraulic circuits to be eliminated from the wing, 
which can thus be used entirely for fuel tanks. 

e) By-pass engines do not yet exist. Their development will be 
long and costly, and demand seems to be limited. 

/) Mounting by-pass engines beneath the wing will be difficult, 
in view of their dimensions. 

g) By-pass engines need smaller fuel reserves. 

h) The TB 1000 B propeller turbine will be ready for operation 
before the by-pass engine, and such engines can be fitted in military 
aircraft. 

t) Propeller turbines have to be mounted in the wing, and because 
of the place required for their propellers, the undercarriage cannot 
be as squat as in turbojet aircraft (class A). 

j) Regulation might present certain difficulties. 

k) Reserves are considerably lower. 

l) Runways required will be shorter, and lack of sensitivity to 
temperature increases the aircraft's adaptability in operation. 

m) Aircraft with mixed propulsion require the installation of two 
different kinds of gas turbines, which increases the number of spares 
required. 

n) The disadvantages of both turbojets and propeller turbines 
combine (sound-proofing, propellers), which may give rise to inter- 
ference phenomena. 

0) Great adaptability and economy in operation, thanks to the 
possibility of selecting the engines to be used in flight, for detours 
or for stacking. 

pb) A development programme for the TB 1000 B can be launched 
immediately. 


The programme 


Taking all these arguments into account the Civil Equipment 
Committee envisages : 

- a medium-stage aircraft with mixed propulsion (two ATARs and 
two Rolls-Royce “ Darts ” at first, two ATAR and two TB 1000 Bs 
later), with substantial civilian participation in the development of 
the TB 1000 B. 

— if development of the TB 1000 B is abandoned, a medium-stage 
jet-powered aircraft, not forgetting that such an aircraft could not 
alone meet all the requirements of a medium and a long-stage 
aircraft. 

— the immediate development of the SO 1310 convertoplane and 
experiments and tests in preparation for building the SO 1330, 
retaining the principle of this rotary-wing aircraft. 
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America and the Turboprop 


The list of currently available propeller- 
turbine engines and turboprop-powered air- 
craft on pages 72-76 of this issue would seem 
to indicate that the British are the most 
enthusiastic proponents of this type of pro- 
pulsion’ at the present time. In existence 
today are—so far as is discernible from 
released information—eight British, seven 
American, one French and one Russian 
turboprop engines, and eleven British, five 
American and one French _ turboprop- 
equipped aircraft. The British predominance 
becomes even more marked if one compares 
the size of her aircraft industry with that of 
the U.S.A. It is natural to ask, therefore, 
why the U.S. aircraft manufacturing industry 
seems lukewarm about the potentialities of 
turboprop power. 

Interavia Review has made a brief enquiry 
to find the answer. It discovered that, on the 
whole, the Americans are far from sceptical 
about turboprops. But it also found that 
the general attitude is “ yes, but not just 
yet ’. So far as the military services are con- 
cerned, the U.S. Air Force and Navy have 
only just recently authorized the develop- 
ment of a really large turboprop power plant 
producing 15,000 e.b.h.p. This decision was 
based on their experts’ conviction that U.S. 
airframe and propeller manufacturers now 
possess sufficient knowledge to design pro- 
peller-driven aircraft capable of flight at 
supersonic speeds (up to Mach 1.5) with 
better fuel economy, take-off and climbing 
performance than jet-propelled aircraft. Such 
large turboprop power plants will not be 
ready for use tomorrow. In the meantime, 
the U.S. military flying services are gathering 
experience with smaller turboprops and are 
embarking on a new flight test programme ; 
the latter includes, among other things, the 
installation of propeller turbines in a Repu- 
blic F-84F “ Thunderstreak ” swept-wing 
fighter bomber and a Boeing B-47 “ Strato- 
jet ” six-engined bomber. 

The answers received from leading U.S. 
aircraft designers and manufacturers largely 
confirm the attitude of the fighting services. 

Douglas Aircraft Co. of Santa Monica, 
has long been reported as intending to by- 
pass its earlier turboprop programmes for 
the time being and go directly into jets for 
future types. Interavia’s West Coast Corres- 
pondent believes that this attitude might 
have been influenced by British jet competi- 
tion in the transport field and perhaps by an 
“it’s later than we thought ” feeling on the 
part of Douglas. The most important reason 
for Douglas’ present position is, however, 
the company’s belief that development of 
major turboprop engines so far has been 
inadequate. 

This is disclosed in Douglas’ own state- 
ments to Interavia. “ We are strong advocates 
of the turboprop,” the company said, “ because 
we believe that eventually it will be the most 
economical motive power, certainly for the 
movement of cargo. We are now flying a 
turboprop military plane, the Navy A2D 
‘ Skyshark ’ attack aircraft, and have. under 
construction a turboprop prototype C-124 
‘Globemaster II’ transport which will be 
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flying early in 1953. But a thoroughly proved 
civil turboprop engine is not likely to mate- 
rialize before 1958, whereas a_ militarily 
qualified engine of economical performance 
will be available at least two or three years 
earlier,” 


This brief statement sums up the opinions 
previously outlined by A. E. Raymond, 
the company’s Vice-President (Engineering). 
“All things considered,” he said, “ the eventual 
turboprop transport should show lower operat- 
ing cost than a transport with any other engine, 
though its operating speed will not be as high 
as the jet transport. Take-off and landing 
characteristics will be good . 

“Turboprops are now in prototype air- 
planes, both military and commercial. More 
powerful ones will be in military production 
within a year or two but cannot be ready 
for commercial use much before 1956. By 
1958 or so, still more powerful ones, consider- 
ably more efficient, should be coming out . 

“ The turboprop of 1956 will give somewhat 
greater speed than the compound engine, 
but it is a more radical type requiring more 
development time . 

“The advanced economical turboprop of 
1958 should be superior for coach and cargo 
work. Its good landing and take-off perfor- 
mance also should make it attractive for 
medium to short ranges c 


Douglas Aircraft’s statement to Jnteravia 
ends as follows: “ Those are some of the 
reasons why Douglas will go directly to a jet 
transport from the (compound) DC-7 and 
will present its bid for the turboprop-engined 
transport subsequently to, rather than before, 
the jet propelled Douglas DC-8 . " 


Lockheed Aircraft Corp., of Burbank, the 
second big transport (and military aircraft) 
manufacturers in the Los Angeles area, is 
more active in the development of propeller 
turbine-powered transports, although it is 
equally interested in the turbojet airliner. 
Lockheed outlines its immediate turboprop 
plans as follows : 


“1. We have an order to equip two ‘ Super 
Constellations’ for the U.S. Navy with 
Pratt & Whitney T-34 ‘ Turbo-Wasp’ gas 
turbines ; they will be designated R7V-2. 
Engineering on the new type is being rushed 
and flight testing is expected in 1953. The 
aircraft are being built not strictly for expe- 
riment but for eventual operational use. 
Lockheed and the Navy will fly the planes 
jointly at first for flight and route testing. 


“2. We have a production order from the 
U.S. Air Force for an undisclosed quantity 
of C-130A turbo-prop high-wing cargo trans- 
ports. The type will have four modernized 
Allison propeller turbine engines and feature 
pressurization, an integral loading ramp, 
and a floor only 45 inches off the ground. It 
will be the first Air Force cargo plane designed 
from :the outset for turboprop power. Pre- 
viously, turboprop engines had been added 
to transports designed originally for less 
powerful engines. Two prototypes are now 
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under construction The C-130A_ pro- 
mises to be one of the most exciting transport 
developments of the new era of mass air 
lifts. If its life pattern follows the develop- 
ment history of previous civil and military 
Lockheeds, the C-130A is heading for a 
career of steady growth and continually 
improving efficiency as new aeronautical 
developments emerge. 


“3. Commercial ‘ Super Constellations ’ 
now being sold with Wright turbo-compound 
engines are designed with structural strength 
to permit conversion to turboprops if suitable 
engines become available commercially. 

“While few details can be released about 
Lockheed’s military turboprop projects, 
much can be said concerning Lockheed’s 
planning which will enable ‘ Super Constella- 
tion’ operators to capitalize on turboprop 
power for competitive longevity of their 
equipment, assuming that engines arrive and 
competition increases 1n line with current trends. 

“The ‘Super Constellation’ wing was 
redesigned structurally, but not aerodyna- 
mically, to take not only the 350 m.p.h. 
maximum cruising speeds and 380 m.p.h. 
top speeds expected with compound engine 
power plants but also the near-450 m.p.h. 
speeds foreseen with turboprops. Thus the 
compound-engined 1049E would become the 
1249B *. 

“In a change-over from compound to 
turboprop power, the wing tips would be 
shortened slightly (from 123 feet to 117 feet) 
to retain present zero fuel weight even with 
changes in weights of engines and with the 
use of tip tanks. Six-hundred-gallon tip 
tanks will be used on the 1249B, giving it a 
capacity of 7750 U.S. gallons, and pods could 
be added for a thousand gallons more. 
Because of higher fuel consumption, the 
1249B would have a maximum range with 
tip tanks alone of 3,680 statute miles and 
with pods of 4,150 miles, both at 25,000 ft. 
Maximum take-off weight would be 150,000 
lb., compared with 133,000 Ib. of the L- 
1049E. 

“With the potentiality of turboprops, 
‘Super Constellations’ are designed to pro- 
duce inter-continental performance competi- 
tive for many years with the best that air- 
craft still on the drawing board can achieve. 

“Typical 1249B performance estimates 
(figured at 85°% winds) are : 


London-to-New York, 59 passengers, 17,550- 
lb. payload, two stops, 13 hrs., 48 min. 
(or 14:24 Paris-New York). 


New York-to-London, 59 passengers, 16,110- 
lb. payload, one stop, 10 hrs., 12 min. 
(or 10:43 New York-Paris). 


* For details of the L-1249B, cf. “ Where are America’s Jet 
Transports ?”, Interavia Review No. 9, 1952, pp. 492-494, 
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London-to-New York, 82 passengers, 21,280- 
lb. payload, two stops, 14 hrs., 12 min. 
(or 14:37 Paris-New York). 


New York-to-London, 82 passengers, 21,280- 
lb. payload, two stops, 11 hrs., 29 min. 
(or 11:59 New York-Paris). 


Note : Times for trans-Atlantic service 
with 94 passengers and 23,135-lb. payloads 
would take only 3 or 4 minutes more than 
for 82 passengers (as above). 


“ Although no commercial 1249B has as 
yet been ordered, owing largely to uncertainty 
over the engine picture in the current period 
of military precedence, operators have been 
quick to see the practicality of Lockheed’s 
conversion ‘ insurance ’. ” 

The third large manufacturer of commer- 
cial transports on the Californian West Coast, 
Consolidated Vultee Aircraft Corporation, of 
San Diego, also expressed its confidence in 
the turboprop. Convair’s opinion is signifi- 
cant because it claims to be the most expe- 
rienced American firm in the turboprop field. 
To support this assertion, the company 
points out that it developed the XP-81 


turboprop fighter, the Convair “ Turbo- 
liner” (an experimental turboprop version 
of the Model 240 “ Convair-Liner ”, built 


for the Allison Division of General Motors 
Corp.), and the U.S. Navy’s four engined 
XP5Y-1 and R3Y patrol and _ transport 
flying boats **. And Convair flatly states its 


** Cf. elsewhere in this issue. 


belief that “turboprop aircraft will be as 
important in air transportation of the future as 
turbojet planes”. 


Frank W. Fink, Chief Engineer of the 
company’s San Diego Division, which hand- 
led the development of Convair’s turboprop 
aircraft types, told Interavia : 


“. , . Turboprop aircraft will be more 
efficient for short- and medium-range dis- 
tances than turbojet planes. The very small 
advantage in speed of turbojet planes is far 
outweighed by savings in fuel costs. The 
economy feature alone of turboprop aircraft 
will result in airlines favoring this type of 
transport. Other obvious advantages are 
increased safety because of propeller reversing 
systems for maneuvering on the ground and 
as a braking force, and the ability to hold 
for longer periods before landing. 

“ Turbojet planes will be unable to over- 
come the disadvantage of operating on short- 
and medium-range routes, because as design 
improvements are incorporated in turbojet 
engines to improve their efficiency, com- 
parable developments will be made in turbo- 
prop engines since the two types are basically 
the same. It is entirely possible that turbo- 
prop installations will gain in relative effi- 
ciency compared to turbojet engines because 
of potential design improvements in the 
propeller systems. 

“ Turboprop engines will eventually replace 
many piston types for four major reasons— 
increased passenger comfort due to reduction 
of vibration, possible decrease in operating 
costs, increased speeds, and more horsepower 
output per pound of engine weight. Pas- 
sengers will prefer and in time insist on the 
comforts of. traveling in planes in which 


Handley Page H.P. 80 


The R.A.F.’s Newest Bomber 


The third British “ V ”’-Class bomber, the 
Handley Page H.P.80 “ Victor” four-jet 
crescent-wing aircraft (four Armstrong-Sid- 
deley “ Sapphires ”) made its first flight on 
December 24th (fig. 1). It was ordered into 
production “ off the drawing board” a few 
months ago and, like its two sister types, has 
been given “ Super Priority ”. 

Britain’s post-war bomber programme 
called for production of four types :— 


1. Conventional Short SA/4 (standby) 


Vickers “ Valiant" (higher 
performance, with untried 
features and aero-elastical- 
ly “ hinged " wing) 


2. Swept-wing 
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Avro ‘“ Vulcan" (radical, 
highly promising but com- 
pletely untried) 


3. Delta-wing 


Handley-Page H.P.80 (un- 
conventional, designed to 
swept-wing com- 


4. Crescent-wing 


avoid 
plaints). 


The general bomber specification issued 
had received other tenders, but these were 
selected as the most promising, and the 
Ministry of Supply instructed each firm how 
to approach the problems. The MoS would 
have liked a year or two to make comparative 
tests between the swept, delta and crescent- 
wing types, but in order to catch up with 
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vibration is at a minimum. Either turbo- 
prop or turbojet transports will meet this 
requirement. 

“ Turboprop engines are still in the early 


development stage. As design improvements 
are incorporated, and as engine firms increase 
production, and with more experience in 
operation, turboprop engines may eventually 
cost less to buy and to operate than piston 


types.” 


* 


The opinions expressed by these three 
major companies of the U.S. aircraft indus- 
try show that American turboprop thinking 
runs roughly along the following lines today : 


1. Turboprop power shows great promise 
in both the fields of military and commercial 
aviation. 

2. Commercial turboprops will be used for 
medium and short-range services and for 
long-range coach and cargo services. (Wil- 
liam Littlewood, Vice-President, Engineer- 
ing, of American Airlines stated in the 16th 
annual Wright Brothers Lecture in Wash- 
ington last December that future jet trans- 
ports would operate over ranges of 500 to 
2500 miles : above and below these distances 
turboprops would be utilized.) 


3. However, efficient, powerful turboprop 
engines are not yet available. 


4. Turboprop engines suitable for military 
operation will come off the production lines 
about 1956. 


5. Economical, reliable turboprop engines 
suitable for commercial air transport opera- 
tions will be ready from 1958 or so onwards. 


certain delays in the programme it was 
considered necessary to order some of each 
of the three types. 

Commenting on the H.P.80’s flight, Supply 
Minister Duncan Sandys said that all three 
“V”-Class bombers had their distinctive 
characteristics and possessed differing poten- 
tialities for future improvement. Three types 
had been ordered into production because it 
was considered risky to put “all one’s 
money on one horse ”. In due course a final 
selection could be made, if necessary, based 
not only on theoretical calculations but also 
on practical performance. 

The crescent wing is primarily an attempt 
to overcome the aero-elastic problems of the 
large-span, thin, swept wing. By grading 
the wing with three combinations of sweep 
and thickness/chord ratio (fig. 2), a steady 
critical Mach number is achieved along the 
span, while there is greater structural depth 
at the root to take engine and undercarriage 
loads ; furthermore, the undercarriage can be 
stowed aft of the main spars. 
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Sweep is reduced again at the tip to over- 
come potential aileron fade-out or reversal. 
The key here is that the torsional axis of the 
tip is brought ahead of that of the main 
wing, so making the tip independent. Second- 
ary (low-speed) effect is that span-wise 
flow at the tip is arrested, so improving 
aileron effectiveness for landing. 

One disadvantage of this layout seems to 
be that the structure must be heavy. Air 
flow effect at the junctures (very marked on 
the tailplane) are yet to be tested on full 
scale. Without a curved wing plan, there is a 
“ step ” where the sweep changes, with one 
part thick, the other thin. The drooping 
outboard leading edge sections are flaps to 
increase the camber for low-speed flight. 
They have been locked down for early flight 
trials. Judging by the H.P.88 crescent-wing 
experimental aircraft, forerunner of the 
H.P.80, it is assumed that the bomber is 
fitted with large-area extension flaps. More- 
over, some reports state that boundary 
layer suction, using a “ porosint”” type of 
skin, has been employed to improve maxi- 
mum lift coefficient and reduce cruising drag. 
Notable is the sharp leading edge on both 
outer and inner portions and relatively 
rounded inner leading edge. The air intake 
is another example of the fact that finality 
is not yet with us (compare it with the 

















Fig. 1: The Handley Page H.P.80 “ Victor”’, British crescent-wing bomber of the “ V” 
Armstrong-Siddeley “ Sapphires’”’ with a total thrust of 33,000 lbs, probably to be increased later to 
48,000 lbs. Leading edge flaps locked down. 





class ; four 


“Valiant”, “Vulcan” and “Comet” in- 
takes). Boundary-layer bleed can be seen 
deep inside ; lips are relatively sharp. 

Fuselage design is unusual. The large 
diameter is occasioned by the thick wing 
root and need to provide a large bomb bay 
below the wing spar line. The bulbous 
“ chin ” is a compromise enclosing long-range 
bombing aids and nose wheel (cf. fig. 3) ; it 
appears to be metal on the prototype, but 
much of it would be dielectric in production. 
Note air intake for cabin with flush entry. 
“ Bomb-aiming ” windows are a_ surprise 
and suggest a photo-reconnaissance rdle. 
The raked external bayonet aerials are unex- 
pected on such a modern aircraft. The 
extraneous “ finlets” near the rapidly- 
tapering fuselage rear are unexplained.— 
The ¢ail is that of the H.P.88 scaled-up to 
size. The “bullet” at the stabilizer-fin 
juncture appears to be plastic and probably 
houses some aerials. Note the small fences 
near the tailplane tip. — The undercarriage 
has eight-wheel bogie main units and twin- 
wheel nose unit. 

The four “ Sapphire ” engines are under- 
slung in the rear part of the wing ; removal 
downward as in the “ Comet ”. A minimum 
of 33,000 Ib. static thrust can be guessed at ; 
later this will probably grow to 40,000 Ib. 
or even 48,000 Ib. 


It is estimated that the H.P.80 has been 
designed to cruise at Mach 0.85, with a 
probable maximum of Mach 0.9 at more than 
50,000 ft., ie., its maximum speed would be 
600 m.p.h. The wing tip seems to be about 
6% thick (with zero or perhaps 10° sweep), 


Fig. 2: Each half of the crescent wing consists of three parts of different 


sweep (10° to 45°), thickness (6% to 12%) and chord. 


Fig. 3: The H.P.80 taxis on a total of 18 wheels ; 
fuselage nose houses radar equipment, bomb sight and navigation aids. 
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Fig. 4: Effect of sweep on drag rise for a wing 
thickness of 6%. 
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Fig. 5: By varying wing sweep and wing thick- 
ness, the foot of the dvag-rise curves, which 
determines the critical Mach number, can be 
kept in voughly the same place. Compare the 
drag vise for an unswept wing with 6% thickness 
(top) with that for the wing with 45° sweep and 
12% thickness (bottom). 


the mid portion 9% with 30° sweep, and the 
root 12% with 45°. These figures bring 


the foot of the drag-rise curves together at 
Mach 0.9 (fig. 5), so that the same, relatively 
high, critical Mach number is obtained along 
the whole span. 
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Book Reviews 











World Airline Record, 1952 Edition.—Published 
by Roy R. Roadcap & Associates, Chicago.— 
400 pages, large format ; price $12.50. 

The fourth edition of this reference guide 
to the airline industry can claim that for the 
first time the World Airline Record covers 
every scheduled airline—including Russia’s 
a total of 240 carriers. Every effort has been 
made to present comparable data for all air- 
lines, but in some instances exceptions were 
inevitable because no complete data could be 
obtained.—It is the bane of the compiler of 
aviation statistics that accurate figures become 
available only a year or two after they are 
achieved, but it is nevertheless surprising how 
much information has been gathered for the 
year 1951. For each airline company the 
editors have endeavoured to supply a route 
map, development, history, management, an 
analysis of operations and revenue, a chart 
showing seasonal traffic variations, income 
account, balance sheet and capitalization, and 
a statistical summary.—A valuable book for 
those interested in air transport economics. 
(English.) 


Der euvopdische Luftverkehr, by Professor Carl 
Pirath and Dr. Carl E, Gerlach.—No. 15 in 
the series “ Research Results of the Institute 
for Transport Sciences, Stuttgart Polytechnic”. 
Springer-Verlag ; Berlin/G6ttingen/Heidelberg 
1952. (German ; 56 pages ; DM 16.50.) 

In view of recent efforts towards the organi- 
zation of European air transport on a uniform 
basis, a German analysis of European air 
transport since the war is of particular interest, 
especially as Western Germany may itself be 
entering the air transport arena again before 
long. In the first part of the booklet Professor 
Pirath, a well-known expert on_ transport 
problems, discusses the economic and _ legal 
aspect of a European air transport organization, 
and in the second part Dr. Gerlach deals with 
the technical requirements of airports. A book 
which will be of valuable assistance to both 
theoretical and practical workers. 


Deutscher Verkehy in graphischer Darstellung.— 
Issued by Ministerial Director Brandt; pre- 
pared by Oberregierungsrat Dr. Rogmann. 
No. 20 in the series of publications on scientific 
aspects of transport issued by the Nordrhein- 
Westfalen Ministry of Commerce and Trans- 
port. Diisseldorf 1952. (German ; 284 pages ; 
DM 15.—.) 

Mention was made in “ Interavia, Review of 
World Aviation’ No. 12/1952, of the impor- 
tance of this series of publications in connection 
with the resurrection of German _ transport 
science. The present statistics of West German 
transport (air, rail, road, ship) present carefully 
prepared and analysed figures, in a more 


comprehensive form than is available elsewhere. 
He. 


Les plus belles histoives d’aviation, collected by 
Marcel Berger.—Edition SEGEP, Paris, 1952. 
This is a collection of extracts from books on 
flying (including several chapters not hitherto 
published), which illustrate what suffering, 
moral and physical courage, sacrifices and 
determination it cost the pioneers of aviation 
and those who followed them, to accomplish 
the missions assigned to them—missions in 
which many lost their lives. An invigorating 
book, addressed particularly to the younger 
generation who can find in it many lessons of 
courage and determination. It will also be read 
with pleasure by all who are interested in the 
grand profession of flying. Rh. 


L’hélicoptéve dans la vie moderne, by G. Busson 
and P. Lefort—Collection “ Précision sur... ”’, 
Editions Chiron, Paris, 1952. 

The authors of this little book need no intro- 
duction ; they are already well known from 
their previous writings. This booklet deals 
objectively and in detail with present and pro- 
jected uses of helicopters. It first describes the 
helicopter, then discusses its use on_ local 
transport services, for military, agricultural 
and humanitarian purposes. The authors have 
confined themselves to what already exists or 
will exist within the next few years, without 
indulging in speculations about the more 
distant future. Rh. 


Pilotage, by Stani—Editions scientifiques et 
techniques Eyrolles, Paris, 1951. 

Another book on piloting. However, unlike 
many of the others, this one does not set out to 
be a text-book, but simply an aide-mémoire. 
Written in clear concise terms, it describes all 
the problems of flying which present themselves 
to a pilot of a touring aircraft, multi-engined 
transport, jet aircraft, seaplane, glider or 
rotary-wing aircraft. Each phase is analysed 
and the correct procedure given for each case, 
with certain general technical information to 
explain the whys and wherefores.  Pilotage 
will be read with interest by all pilots, as well 
as by others interested in aviation who wish to 


understand the work of a pilot. Rh. 
Dictionnaire technique anglais-frangais, pub- 
lished by Hispano Suiza, Bois-Colombes 
(Seine), 1952. 


A handy, extremely well-arranged technical 
dictionary on thin paper, which gives the appro- 
priate French term for every English expression 
(in alphabetical order). Practically indispens- 
able for pilots, engineers, mechanics, and 


administrative personnel of French mother 
tongue, the dictionary will also prove very useful 
to those of other languages, since the more 
terms are known the more clearly ideas can be 
defined. (350 pages plus an appendix of six 
pages of tables ; English-French.) Ri. 


Moteurs a véaction, by G. Lavoisier.—Tech- 
nique et vulgarisation, Paris, 1952. 


This book by M. Lavoisier, an aeronautical 
engineer, has been voluntarily condensed and 
simplified to bring it within the reach of service 
and civilian personnel who use jet engines 
without concerning themselves with the prob- 
lems of combustion. The extremely clear and 
precise text is supplemented by a number of 
figures (graphs, diagrams, etc.) and gives 
readily understandable formulas to assist in 
the detailed study of jet engines. One well 
illustrated chapter describes a dozen turbine 
engines and concludes with a brief account of 
their limitations, of the future of turbojets and 
a practical example of calculations. The 
following chapter is devoted to improvements 
to and evolution of jet engines and their com- 
ponents. The last chapter deals with the 
maintenance of jet engines, a subject which is 
often neglected in other books on these engines. 
Moteurs a réaction is a timely book and will be 
of interest to all who have to deal with jet 
engines or who follow the evolution of aero- 
nautical engineering. Rh. 


Elasticity in Engineering.—By Ernest E. 
Sechler, M.S., Ph.D., Professor of Aeronautics, 
California Institute of Technology. — John 
Wiley & Sons—Chapman & Hall, New York 


and London, 1952. (English; 419 pages ; 
$8.50.) 

This textbook, published in the GALCIT 
Aeronautical Series (GALCIT = Guggenheim 


Aeronautical Laboratory, California Institute 
of Technology), provides a complete course in 
elasticity for stress analysts in all branches 
of industry, particularly the aircraft industry. 
Starting from the basic principles and assump- 
tions of this science, and leading up to the 
buckling of stiffened plates and shells, the 
reader will find scarcely any question omitted 
which he is likely to meet in practice. However 
the book requires the ability to “ rethink ” 
related problems—and a thorough knowledge 
of higher mathematics.—A large number of 
problems (unfortunately with no demonstration 
of calculation method or indication of solution), 
a list of bibliography and a subject index 
complete the main text. 

Ri. 
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GET THE INSIDE STORY ON EVERY AIRLINE IN THE WORLD, 


INCLUDING RUSSIA'S 


ROY R. ROADCAP & ASSOCIATES, Publishers 

327 So. LaSalle Street, Chicago 4, 

Send me WORLD AIRLINE RECORD for 10 days free 
examination. In 10 days | will remit £4/10 ($12.50) 
or return the book. (Note: There are no restric- 
tions on payment in Sterling.) 








(Print) 

Name : 

I te ead C9255 0 as ePa cea Tat ks Gotan svc ty Sab ovisoansd rors 
City: ..... ‘ Country : 

Company : Position : 
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Authoritative, comprehensive— WORLD AIRLINE RECORD, 
complete traffic, operational and financial reference source 


airlines, Russia included ! 


400 information-packed pages with maps, charts, pictures, 
of every airline—many heretofore unpublished facts. 


For your easy comparison, data for each airline 
standard headings : 1. Routes. 
traffic analysis. 
lysis. 8. Balance Sheet. 


INTERZSCAVIA 


9. Capitalization Ratios. 


is presented under these 
2. History. 3. Management. 


5. Seasonal Chart. 6. Income Account. 7. 
10. Summary. 


1952, is the only 
for all the world's 


exhaustive analyses 





See this book 10 days free 


4. Operating and Send no money 


Income A/C Ana- Supply is limited 
Order your copy today ! 


VOLUME VIII N° 2, 1953 





i 
{ 
3 





VO 


Cat aR ae es te 


28-PASSENGER MEDIUM-RANGE TWIN-TURBOPROP AIRLINER 


FOKKER Fak ‘sreclaleds 


r 














COMPLIES WITH 


ILA PT 1/7 


okt == 7 





ECONOMICAL IN USE AND CHEAP IN MAINTENANCE 


ROYAL NETHERLANDS AIRCRAFT FACTORIES 














AMBROSINI « FRECCIA-SAGITTARIO » 


fitted with a Turboméca Marboré Il jet engine of 880 Ibs. thrust 





Designed and built by 
SOCIETA AERONAUTICA ITALIANA ING. A. AMBROSINI & CO. 
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Over 120 million people speak Spanish ! 
You can reach them on the aircraft of 


IBERIA 


LINEAS AEREAS ESPANOLAS 


From Madrid to: Buenos Aires, Caracas, Porto Rico, Havana, Mexico, Paris, London, Geneva, Rome, Lisbon, Canaries, Tangier, 


Spanish Morocco and the whole of Spain. 


QOS 











Head office 

31, rue Francois-ler 
Paris 

Balzac 06-83 


HELICOP-AIR 


Distributors for 


Hiller Helicopters | Flying school 


Service station 
Issy-les-Moulineaux 
Michelet 03-01 


Agents throughout Europe - Information : 31, rue Francois-l*', Paris 
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e Stratos Engine-Mounted 
Cabin Superchargers 
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More and more air lines and manufacturers are 
depending on Stratos for pressurization and air cycle 
cooling equipment. The outstanding service given 

by Stratos cabin superchargers and air cycle refrigeration 
units has led to adoption of Stratos units in military 


FOR COOLING aircraft and in many transports, both as original 


Stratos Air Cycle 
Refrigeration Units 


equipment and as replacement units. A complete Stratos 

system has been selected for the new Beech T-36A 

trainers being built by both Beech and Canadair. Con- 
stellations and Convair 240s used by leading American 


and foreign flag carriers fly with Stratos equipment. 


he 


For information on this and 
other Stratos equipment, write : 


=F a ¢ : OTHER STRATOS PRODUCTS 


D I Vv | Ss | Oo N Air-Turbine Drives * Hydraulically Driven Cabin Superchargers 
FAIRCHILD ENGINE & AIRPLANE CORPORATION Jet Bleed Refrigeration Equipment + Mass Flow Valves 





Main Office and Plant : Bay Shore, Long Island, N.Y. - West Coast Office : 1355 Westwood Blvd., Los Angeles 24, Calif. 












“DC” MEANS DOUGLAS ... builder of the famous DC-3 and DC-4 ... the ultra-modern DC-6 
and DC-6B (above) ... tomorrow’s DC-7. Douglas is the world’s largest builder of aircraft. 


In the next hour — 
5 times around the world 


Dp” AFTER DAY, Douglas ‘‘ DC” airplanes fly about 


3,126,500 miles for 160 leading airlines. That’s more 





o—» 


than 5 times around the world every hour! Douglas air- 


planes link all the continents, and they span the seven seas. 
Next time, go by air! Ask for reservations on a dependable 


Douglas airplane. 


“Queen of the Fleet” on these leading airlines of the 
world is the giant, modern Douglas DC-6 or DC-6B : 


AA Argentine - * ALITALIA itolicn - AMERICAN U.S 


SEPM AvetrilionNew Zeolend « CRANES U. 5. '- SHUR Mexicen WINDOWS in the Douglas DC-6 and DC-6B are big ... 
CONTINENTAL U.S. - CPAL Canadian - DELTA U.S. 





© BLYING TIGR U.S: « KLM Netherlands - LAI Itolion - NATIONAL U.S. 16 by 18 inches vee to display the magnificent 
PAL Philippine - PANAGRA U.S. - PAN AMERICAN U.S. - SABENA Belgion views below. Made of clear, heavy plastic, the win- 
SAS Danish-Norwegian-Swedish - SLICK U.S. - SWISSAIR Swiss - * TAI French dows have a special construction that prevents 
TRANSOCEAN U.S. - UNITED U.S. - WESTERN U.S. * Soon formation of mist or frost. 


Twice as many people fly 


Dor GL AY as all other airplanes combined 


